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INTRODUCTION 


HE use of opium to control diarrhea is 
probably as old as cholera in China, yet 

we still know little of how the constipating 
action is produced. In all hollow viscera 
the normal movement of contents depends 
on reciprocal contraction and relaxation, 
a dominance of either phase impeding 
progress. Expressing these contrasting pos- 
sibilities are the two current theories 
regarding the mode of action of morphine 
upon the essential unit of the digestive 
tract, the small intestine. Magnus,* 
Schwenter,'! Schapiro,'® Mahlo,' and Pan- 
coast and Hopkins,* writing in the first 
quarter of thiscentury, from roentgenologic 
evidence concluded that in man and ani- 
mals either no small intestinal effect occurs 
or one characterized by relaxation and 
inactivity.t More recently Plant and 
Miller,’ Gruber and Robinson? and Orr 
and Carlson’ stated, on the basis of intra- 
intestinal balloon experiments on unanes- 
thetized Thiry-Vella loop dogs, that the 
characteristic effect is contraction resulting 
t The early literature on the gastrointestinal effects of mor 
phine has been so thoroughly reviewed by Plant and Miller, 


Gruber et al and by Orr and Carlson that further repetition seems 
unnecessary. 


in increased tonus and activity, two of the 
group claiming that in man essentially the 
same result occurs. Thus two divergent 
views have been arrived at by the use of 
two unrelated methods of study: one by 
roentgenological investigation in man and 
animal; the other by the balloon technique 
in the surgically disarranged intestine of 
dogs, and occasionally through fistulae in 
diseased human subjects. The obviously 
desirable procedure of applying both meth- 
ods simultaneously to normal men has only 
recently been made possible by the intro- 
duction of a technique for human small 
intestinal intubation by Miller and Ab- 
bott..." To aid in clarifying the clinical 
indications for this drug, we have at- 
tempted such a procedure, limiting our- 
selves to doses and methods of administra- 
tion in actual daily use. Our results show 
that both of the seemingly opposed views 
on the behavior of the small intestine in 
response to this drug are in part correct. 
METHOD 

(a) Subjects. The subjects for these 
experiments were in the main ambulatory 
ward patients having mild complaints not 
grossly affecting the digestive tract. A few 


* From the Gastrointestinal Section of the Medical Clinic and the Department of Radiology of the Hospital, University of 
Pennsylvania. Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N.J., Sept. 24-27, 


1935. 


289g 


| 


290 


observations were made upon hired normal 
subjects in the course of a series of intuba- 
tions for other purposes. A total of 34 
experiments was performed upon 31 indi- 
viduals, 2 only receiving the drug upon 
more than one occasion. Due precautions 
were taken to prevent the subject from 
identifying the drug injected. 

(b) Technique. Group 1: Intraintestinal 
Balloon Studies.t Four experiments were 
carried out with twin balloons of thin rubber 


Fic. 1. The normal appearance of intubated small 
intestine. The motility and the mucosal pattern 
are normal in spite of the presence of a tube, as 
judged by a control study of the same individual. 
H. Z.: A healthy white male, aged thirty-one, took 
the tube fasting at 8:30 a.m. and a large opaque 
meal at 1:00 p.m. After two hours and fifty minutes 
this roentgenogram was taken. 


which were placed in any desired region of 
the bowel as described by Miller and 
Abbott.’ Each balloon, connected by a 
separate lumen of the tube to a spirometer 
type volume recorder, could be expanded 
to a maximum of 50 c.c. by a 12 to 1¢ 
cm. water column inserted in the other- 
wise air-filled system, while to collapse 


t For much of the apparatus used in these studies we are in- 
debted to the Department of Pharmacology of this University. 
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the balloon a force sufficient to sustain a 
22 to 25 cm. water column was required. 
Thus in the empty intestine, this apparatus 
records both volume and pressure changes 
within these limits. In the full intestine, 
however, a column of incompressible con- 
tent will transmit pressure so that the 
contraction of one loop may distend an- 
other. Should a balloon lie in the second 
loop, the force which tends to expand the 
gut will tend to empty the balloon. A 
lengthening of the muscle may then be 
accompanied by a rise rather than a fall 
in the tracing. In this situation the balloon 
measures pressure and the roentgenoscope 
measures volume. 

In either event contractions could be 
recorded and a distinction between those 
of the peristaltic and of the segmental 
types could be drawn as in records from 
Thiry-Vella loops. Roentgenoscopic ob- 
servations, however, showed that waves 
apparently ‘“‘peristaltic’” did not always 
move contents and that waves of a “‘seg- 
mental” type might be appearing coinci- 
dentally with active motility. Moreover,our 
studies of segmental waves under divers 
conditions indicate that the rate varies in- 
versely with the amplitude of the waves and 
that the amplitude is dependent on the in- 
traintestinal pressure. When that equals 
1 5-20 cm. of water the amplitude is usually 
maximum, decreasing progressively with 
any divergence from that level. For this 
reason we have used the term peristalsis 
and segmentation when it seemed appro- 
priate, but in general have described con- 
traction under one heading. 

Group 2: Combined Balloon and Roent- 
genologic Studies. Twenty-six experiments 
were performed upon 22 subjects. In these 
the same technique of intubation as dis- 
cussed in Group 1 was used, but in addition 
the subject was kept upon a roentgeno- 
scopic table throughout the entire period 
of the experiment and sufficient barium 
sulphate given at appropriate times to 
allow a roentgenological study of intestinal 
activity (Fig. 1). When a barium meal was 
given and the region of the intestine under 


| 
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investigation appeared full, the balloon 
record was interpreted in terms of pressure 
only; if, however, that region of the gut 
had emptied itself or if but a few cubic 
centimeters of dry barium sulphate powder 
had been given the record was interpreted 
in terms of both pressure and volume, the 
gut being considered empty. 

Group 3: Roentgenologic Studies after 
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The observations were continued for three 
hours, 15 roentgenograms being made in 
this period. Every precaution was taken to 
see that for each case the control and 
the experimental procedures should be 
identical. 

(c) Drug. The preparation of morphine 
sulphate used was that of Sharp and 
Dohme Company put up in standard 


a Barium Meal. Four patients were packages of 1/6 and 1/4 grain tablets for 
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Fic. 2. Balloon tracings from the duodenum. Using an air conduction system under 12 to 22 cm. of water 
pressure and spirometer type recording instruments, the effects of control injections of water and of 
morphine doses ranging from } to } grain were studied. The time in minutes is indicated by the figures 
along the base line. 4. A white male, D.P., aged forty-four, having Buerger’s disease with an ulcer of the 
foot but no digestive symptoms, was given a barium meal fifty minutes before the drug. This had com- 
pletely left the stomach and duodenum forty minutes after the injection. B. A white male, M.T., aged forty- 
five, having benign hypertension and slight constipation, was studied in the fasting state. C. A white 
woman, M. McC., aged forty, having a small uterine fibroma but no digestive symptoms, was given a 
large barium meal forty minutes before the drug and her stomach had not completely emptied at the 
conclusion of the experiment. D. A healthy black boy, J.R., aged twenty-three, was studied in the fasting 


State. 


studied, each receiving two complete roent- 
gen examinations of the stomach and small 
intestine, both by roentgenoscopy and by 
roentgenograms. On one occasion this was 
done with the subject in the normal fasting 
state, and at another time after a subcu- 
taneous injection of morphine sulphate. 


hypodermic use. The doses ranged from 
1/6 to 1/2 grain. 


RESULTS 


General Considerations. The 34 experi- 
ments performed, since they were designed 
to bring out different aspects of morphine 
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action at different points throughout the 
small intestine, varied widely in detail one 
from another. The results are therefore 
presented as a sequence of events, excep- 
tions to the usual response being pointed 
out as they occurred. The differences in 
effect between small (1/6 grain) and large 
(1/3 grain) doses were solely a matter of 
degree, so that no subdivision on the score 
of dosage will be made. 
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times even of 40 cm. of water. This reaction 
was indicated on the moving drum by an 
abrupt change in the tracing from the con- 
trol pattern to a flat topped plateau rising 
sharply but terminating gradually (Figs. 
2 and 3). 

Roentgenoscopy indicated a normally 
active duodenum which, upon the injection 
of the drug, rapidly emptied itself of con- 
tained barium and subsequently trans- 


SMALL INTESTINAL RESPONSE TO MORPHINE SULPHATE INJECTED SUBCUTANEOUSLY 
W.D.- NEGRO MALE - AGE 24 YEARS 


BALLOON 
YOLUMN | SECTION 
CC} 
25 
50 t 
= tum ve 


Fic. 3. 


Simultaneous balloon tracings from the duodenum and ileum. These records made with duplicate 


apparatus record the effects of a control injection of water followed by an injection of } grain of the drug 


upon the intestine of a healthy subject. The tracings are calibrated for balloon pressure and volume. 
About 8 c.c. of dry barium sulphate powder was given, enabling one to sketch the breadth of the duo 
denum, which was very narrow when the tracing level was high and greatly widened when the subsequent 
fall in level occurred. The time in minutes is indicated along the base line. 


(a) Tonus: Within two 
minutes of the injection of morphine an 
abrupt tonic contraction took place in the 
duodenum distal to the cap, practically 
obliterating the lumen for approximately 
twenty minutes. No other organ of the 
body has in our experience shown so prompt 
a response to this drug. The force of the 
contraction was usually sufficient to empty 
a balloon against a pressure of 25 and at 


Duodenum. 


mitted far less of it than during the control 
period (lig. 4). When dry powdered ba- 
rium was given instead of the liquid meal, 
sufficient adhered to the villi to enable one 
to see the duodenum as a-narrow line even 
with the lumen obliterated. This tonic 
contraction, while it began at the second 
part, spread distally in most cases, and to 
some extent proximally though never in 
our experience involving the cap. 
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The dilatation which followed the initial 
contraction may be described as the second 
phase of the upper intestinal response, and 
is of far more practical importance, since 
it was often present even up to three 
hours after the injection. In tracings taken 
from fasting subjects the level of the line 
dropped, indicating an increase in intestinal 
diameter at this time (Fig. 2, .7, B and D, 
and Fig. 3); in those from cases having had 
a barium meal, however, the record showed 
that no fall in intraintestinal pressure need 
occur with this lengthening of the muscle 
fibers (Fig. 2, C). In either case roentgen- 
oscopy indicated a marked widening of the 
viscus (igs. 3, 5 and 6). From the proximal 
duodenum this relaxation spread distally 


Kic. 4. Karly roentgenographic changes in the duo- 
denum and ileum. The appearance one hour and 
forty-five minutes after the first barium meal and 
twenty minutes after the second meal, which was 
accompanied by the injection of 1/6 grain of the 
drug. The opaque material is seen filling the stom- 
ach and duodenal cap but stopping abruptly at 
the descending portion of the duodenum. In the 
ileum the irregular dilatations giving the haustra- 
tion-like appearance are especially clear. C.C.: A 
white woman, aged forty-eight having neurasthe- 
nia without digestive disturbances, was given 
the tube at 8:30 a.m. while fasting. 
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Later roentgenographic changes in the duo 
denum and ileum. The appearance two hours and 
fifteen minutes after one barium meal and half an 
hour after a second which was accompanied by the 
injection of 1/3 grain of the drug. The stomach is 
active, the duodenal cap dilated, and the duo- 
denum probably just beginning to dilate as the 
jejunum is still empty. The ileum shows the in- 
termittent areas of dilatation. A.H.: A white 
male, aged twenty-six, having chronic rheumatoid 
arthritis but no digestive symptoms, took the tube 
at 8:30 a.m. while fasting. 


until much of the jejunum was involved 
(Figs. 6 and 7). 

(b) Contractions: During the control 
period the contractions of the duodenum 
were more active and more complex than 
those of the ileum (Figs. 2,3 and8). The duo- 
denal balloonsordinarily recorded twotypes 
of wave, one a slow deep undulation of the 
tonus level recurring at approximately two 
minute intervals, the other a smaller, more 
rhythmical contraction superimposed upon 
the larger and averaging about six per 
minute (Fig. 2, 7). The amplitude of the 
smaller waves generally rose with the larger 
and fell with them. It is waves of the larger 
type that have frequently been referred to 
as peristalsis, while the smaller are gen- 
erally termed segmentation, though these 
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terms were originally applied to contrac- 
tions recorded by totally dissimilar meth- 
ods. This clearcut distinction in the 
character of the waves was by no means 
always apparent, however. With the in- 
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jection of morphine a momentary change 
might occur as frequently happened after 
a control injection of water, but with the 
rise in tonus all waves were practically 
obliterated, This was apparently due to 


Kic.6. Motility changes in the small intestine. Acomparison of the progress of a barium-in-water meal through- 
out the small intestine under control conditions (Series C) and after } grain of morphine (Series M) in 
W.M., a healthy white male, aged forty. C—20-minute film: Normal motility is present throughout the 
stomach, duodenum and upper jejunum. Peristalsis is active and orderly. The mucosal pattern is typical 
for the respective regions. //@—2o0-minute film: The stomach shows active peristalsis and is propelling its 
contents freely as far as the distal end of the dilated duodenal cap. Here the initial tonic contraction which 
occurs first and continues longest at this point is beginning to relax. Beyond this region dilatation is al- 
ready marked. The mucosal pattern is obscured here by the increasing depth of barium but is still discern- 
ible in the jejunum. C—38-minute film: Gastric peristalsis and motility are normal. The stomach is half 
empty. The small intestinal column has advanced through the vertical jejunal coils in the left upper 
quadrant well down into the horizontal coils of the mid-abdomen. M@—38-minute film: An acceleration 
of gastroduodenal motility is marked, the duodenal cap remaining dilated. The stomach has almost com- 
pletely emptied presumably due to lessened peripheral resistance as the jejunum is dilating and retaining 
the gastric content it receives rather than passing it on. Practically no barium has advanced beyond the 
vertical left upper quadrant coils, nor is jejunal activity apparent, though a change in the mucosal pattern 
is discernible. C—105-minute film: The opaque column has advanced normally to the lower ileum. M 
105-minute film: Some of the barium has now advanced into the ileum, which presents the usual appear- 
ance of localized areas of dilatation, but much of the opaque meal is still present in the high jejunal coils 
of the left upper quadrant. 
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“diastole” being prevented. If, however, 
the pressure in the balloon was raised, 
small rhythmic waves appeared, having a 
low amplitude and a rate of about eleven 
per minute, or roughly double the rate of 
the rhythmic waves of the control period. 
This condition lasted throughout the 
period of high tonus, but as the recording 
lever began to fall the amplitude of the 
contractions rapidly increased, chiefly 
through a gain in the degree of relaxation. 
As the tonus fell below the control level, 
however, the “‘systolic”’ phase of the waves 
diminished and throughout the protracted 
period of low tonus the waves were, as a 
rule, below the amplitude of the control 
period. It was noteworthy also that after 
morphine the records rarely showed an 
appearance suggesting peristalsis, in spite 
of the fact that barium might be seen mov- 
ing past the balloon (Figs. 2 and 3). 


Roentgenoscopically the appearance of 


barium in the duodenum was unaltered by 
the presence of a tube (Fig. 1). Following 
the injection with the changes already 
described in duodenal caliber a disappear- 
ance or marked diminution in the waves 
was evident (Fig. 6, M-20 min.). At the 
time of falling tonus when the tracing 
showed large waves a coincident irregular 
fluctuation in intestinal diameter might be 
seen. Often there was little if any sugges- 
tion of propulsion, though at times barium 
might be moving rapidly from the stomach 
into the upper intestine. When the phase 
of relaxation was well established, however, 
small undulations were seen quite con- 
stantly in the duodenum. 

Lleum. (a) Yonus: The ileum contrasted 
with the duodenum in its behavior both 
before and after the injection in that its 
tonus level was more stable. No immediate 
effect occurred and only slowly might a 
slight rise in tonus take place, reaching its 
height about fifteen minutes after the giv- 
ing of the drug and thereafter declining to 
a level usually below that of the control 
(Fig. 8, 4, B and C). At most this repre- 
sented a displacement of but Io to 1§ c.c. 
from the balloon, or an increase in hydro- 
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Fejunal dilatation. The appearance forty- 
three minutes after one opaque meal, twenty 


minutes after a second and thirteen minutes 


after a 1/6 grain injection of morphine. The stom- 
ach and duodenal cap are well filled, the position 
of the remainder of the duodenum being indicated 
only by the presence of the tube, though this is not 
apparent in this plate due to overlying jejunum. 
The jejunum itself is beginning to dilate in an ir- 
regular fashion with a change in the mucosal pat- 
tern. R.C., a white boy, aged twenty, convalescent 
from acute nephritis and free from digestive symp- 
toms, took the tube fasting at 8:30 A.M. 


static pressure of 3 to 4 cm. In several 
instances no such change occurred, one of 
these being a case in which constant suc- 
tion was applied to the intestinal contents 
immediately above the ileal balloon 
through a separate lumen of the tube, so 
that if the rise in pressure was due to 
movement of intestinal contents down 
against the balloon this source of error 
might be eliminated (Fig. 8, D). In short, 
the level of the balloon tracing half an 
hour after the giving of morphine was 
sometimes at or slightly above the control 
level, but with the ileum empty it was 
almost always below it. 

This variability of results was in keeping 
with the roentgenographic changes which 
took place in the appearance of barium 
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Kia. 8. Balloon tracings from the ileum. These records were obtained with the same technique as in Figure 2, 
save in Experiment C, in which instance a Brodie bellows was used. Doses of } and } grain were used. 
4.4 ‘oll te male, J.E., aged thirty-four, having bronchial asthma without digestive disorders, was given 
barium meal two hours before the beginning of the experiment, so that the ileum was well filled 
at the time the drug was given. B. Experiment reported in Figure 2-C, the tracings being taken simul- 

taneously. C. A white woman, F.F., aged thirty-seven, diagnosed neurasthenia, presented slight constipa- 
tion as her only digestive symptom. She received two barium meals: the first, three hours before the be- 
the second was taken at the 


a large 


ginning of the experiment, had filled the ileum before the drug was given; 
start of the examination. D. A white male, R.R., aged thirty, had complained of vague abdominal pain 
relieved by diet. Throughout the examination, which was made with the subject fasting, constant suction 
was applied to the intestinal lumen above the balloon to prevent the accumulation of contents. The time 


in minutes is indicated along the base line. 
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Fic. 9. Balloon tracings from the jejunum. The same technique was used as in Figure 2. Doses of } grain of 
morphine were used. 4. A white male, J.D., aged thirty-five, having Buerger’s disease with ulceration of 
a toe; no digestive disturbances. The study was made with the patient fasting. B. A white woman, I.C., . 
who had recovered from a mild vitamin B deficiency. The study was made with the patient 
The same case, a tracing from the ileum taken coincidentally. Time in minutes is indicated along 


aged fifty, 
fasting. C. 
the base line. 
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already present in the ileum at the time of 


the injection. The long, rather inactive 
coils of opaque material showed no im- 
mediate effect, but from five to fifteen 
minutes after the injection an agglomera- 
tion began, certain loops slowly dilating 
while the barium disappeared from the 
intervening coils. This resulted presently 
in an appearance simulating large opaque 
sausages isolated one from another. Some 
of these faded off indefinitely, others were 
abruptly terminated by a contracted area 
(Fig. 5). These rather stationary contrac- 
tions were at times so close together as to 
give a haustrated appearance to the ileum, 
suggesting colon in outline (Fig. 4). The 
duration of this effect was indefinite, such an 
appearance at times lasting for two to three 
hours, the barium showing little tendency 
to progress in an orderly fashion yet moving 
frequently in a disoriented manner. 

(b) Contractions: Though by roentgenos- 
copy of the ileum one could tell little 
more than that contractions were taking 
place, the balloon record showed a pattern 
quite distinct from that of the duodenum 
both in the control period and after the 
drug. Waves of the slow deep type, de- 
scribed from the duodenum as suggesting 
peristalsis, rarely occurred, nor as a rule 
were the smaller waves as regular in form 
and variable in amplitude as in the upper 
intestine. The waves were low, displacing 
but 1 to 3 c.c. of air, the rate averaging 
about eleven per minute. Following the 
injection a complete cessation of contrac- 
tions, or a slight increase in their amplitude 
might occur, but the same was often true 
following a control injection of water. In 
general, the rate was little changed 
throughout the experiment but the ampli- 
tude considered over a period of an hour 
or two tended to decrease (Figs. 3 and 8). 

Fejunum. The jejunum responded to 
morphine in a manner varying with the 
region studied. Near the ligament of Treitz 
a rise in tonus resembling that recorded 
from the duodenum occurred, but it came 
on more slowly and subsided sooner. From 
more distal segments the response more 
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nearly resembled that of the ileum, in that 
little initial response was detectable but a 
depression of activity followed. Contrac- 
tions bore much the same relation to the 
tonus level as elsewhere, becoming pro- 
gressively less active as successive regions 
were studied from the duodenum to the 
ileum (Fig. 9). 

Motility Changes in the Small Intestine 
as a Whole. To correlate these local re- 
sponses of the different portions of the gut, 
the general redistribution of barium within 
the intestine, as recorded roentgenologically 
following the injection of morphine, may 
be described. The first effect observable 
was the tonic contraction of the second 
part of the duodenum noted above, which 
soon involved this whole region except for 
the cap. The stomach, continuing its 
activity, was prevented from emptying 
normally by high duodenal resistance. One 
could often see a tapering wedge of barium 
advancing and retreating through the 
pylorus and duodenal cap, only occasion- 
ally able to force a bolus throughout the 
remainder of the duodenum. Meanwhile 
the original content of the duodenum had 
been expelled distally toward the lower 
jejunum and ileum leaving a steadily in- 
creasing gap between the ends of the 
opaque columns (Fig. 4). This augmented 
the ileal content which meanwhile had 
assumed the ‘“‘haustrated’’ or sausage 
string form described. The duodenum and 
— jejunum now dilated (Fig. 6, M-20 
min.). The stomach, working against re- 
peripheral resistance, began to 
empty more rapidly than normal. The 
upper small intestine, receiving the barium 
into its dilated coils and failing to pass it 
on to the ileum, dilated (Fig. 6, M-38 
min.) Finally we saw not only a long delay 
in the time required for the barium to 
reach the cecum, but also for the small 
intestine to clear itself of barium (Fig. 6, 
M-105 min.). A normal gastrointes stinal 
roentgenographic study could not be made 
within twenty-four hours, and we feel that 
in some cases the effect of the drug is 
detectable for three days. 
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DISCUSSION 

As has been stated, the previous views 
upon the action of morphine in man have 
been contradictory and both are in partial 
opposition to our own. The delayed empty- 
ing time and diminished motility described 
by the earlier writers is in agreement with 
our results in regard to the secondary 
effects. The early delay in gastric emptying 
they attributed to pylorospasm, presum- 
ably believing that the duodenum was 
empty because nothing was coming into 
it. Our balloon studies, however, indicate 
that the duodenum is empty because it is 
too tightly shut to receive gastric contents. 
The repeated passage of opaque material 
back and forth through the pylorus into 
the cap could not occur were the pylorus 
in spasm. It is well known that the second 
part of the duodenum is the most respon- 
sive portion of the digestive tract to simple 
irritants, and it seems likely that this eftect 
of morphine is evidence of a similar re- 
sponsiveness to parenterally administered 
drugs. Our observations constitute further 
support for the belief that the emptying 
of the stomach is largely controlled not by 
the pylorus nor the duodenal cap but by 
the irritability of the proximal half of the 
duodenum proper, a concept which would 
harmonize much of the conflicting evidence 
on the function of the pylorus. 

Those who have found evidence for 
motor stimulation by morphine in man 
have presented various types of data. 
Probably the soundest have been the bal- 
loon studies carried on through preformed 
intestinal fistulae. In general, it is difficult 
to interpret these reports since it has not 
been made clear when the records repre- 
sented volume changes, that is to say, 
were taken from a strictly empty gut, and 
when they represented pressure changes as 
would be the case when the tract contained 
food residue. These observations have been 
few in number and their duration brief 
with little said of the diagnosis and the 
time interval since the original operative 
procedure in most cases. 

One case reported by Plant and Miller® 
showed a slow increase in ileal tonus for 
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fourteen minutes and a fall for the next 
three minutes, at which time the experi- 
ment was terminated. Orr and Carlson? 
likewise studied one case of ileostomy with 
resultant evidence of increased activity and 
either a contraction of the bowel or a rise 
in internal pressure. How long that lasted 
is not stated. Dvorak et al' speak of “8 
cases either of ileostomy or colostomy” 
with increased activity but no statement of 
the number of small intestinal fistulae in 
the group or the duration of the change is 
given. In short, the data as far as they go 
are not only compatible with our own but 
susceptible of the same interpretation. 

Thin-walled hernial sacs have been ob- 
served by Plant and Miller® and by Orr 
and Carlson.’ The former give the more 
detailed report, finding in each instance 
increased activity of the gut for some time 
after the injection. The appearance of 
“haustration” (Fig. 4 and Fig. 6, M-104 
min.) in the ileum as we are familiar with 
it, plus the movement of intestinal contents 
as described, presumably could produce 
this effect, though in 3 cases of our own, 
huge hernias but perhaps not containing 
small intestine, we failed to see any change 
after giving the drug. 

Auscultation of the abdomen has been 
practiced by Wilen and Dragsted,' by 
Dvorak et al' and by Orr and Carlson,’ all 
agreeing that for a time after the injection 
intestinal sounds are increased in intensity. 
This has similarly been our experience, 
though we have hesitated to interpret such 
evidence in terms other than of activity 
without reference to tonus or to the pro- 
gressive movement of contents. 

Finally, Orr and Carlson’ observed that 
ileal mucosa exposed at a fistula opening 
increased in activity after morphine was 
injected. We also have observed such an 
effect in one case lasting for ten minutes 
and then dying out, but this we believe is 
due to activity of the muscularis mucosae. 

Such a review of the recent studies of 
morphine action suggests that though the 
interpretation is at variance with our own 
the evidence presented 1s, as far as it goes, 
in harmony with our findings. 


SUMMARY 

The first effect upon the small intestine 
of man of a single injection of morphine is 
stimulatory, producing a rise of tonus 
greatest in the most reactive region of the 
gut, the duodenum, and slight or absent 
in the ileum. During this period the height 
of contractions is diminished in proportion 


to the degree to which increased tonusy 


prevents “‘diastole” with the usual in- 
crease in rate proportional to the reduction 
in amplitude. Twenty minutes later a de- 
pressant action sets in and may last for 
hours, the tonus falling in the sense of a 
lengthening of the muscle fiber. This 
secondary effect also occurs to a far greater 
degree in the duodenum than in the ileum. 
Contractions increase in amplitude for a 
brief period as the falling tonus reaches the 
optimum level for their occurrence and 
subsequently diminish roughly in propor- 
tion to the degree of fall in tonus. 

The general effect of these changes is 
first to make the gradient of tonus steeper, 
causing an initial rapid downward flow of 
duodenal and high jejunal contents toward 
the ileum and then to level off the gradient, 
leading to a marked prolongation in small 


Intubation Studies of the Human Small Intestine 


299 


intestinal emptying time. From the broad 
standpoint it may be construed as further 
evidence that small intestinal motility is 
primarily related to tonus differences 
rather than to contraction waves, since 
the effectiveness of the waves seems to 
depend primarily upon the tonus level 
from which they arise. 

Krom the practical standpoint these 
findings are unfavorable to the use of mor- 
phine in conditions associated with intes- 
tinal distention, unless the other advan- 
tages of the drug outweigh this aspect of 
its action, but no final judgment should 
be rendered upon so splendid a drug until 
the effects of repeated doses have been 
thoroughly studied. 


CONCLUSIONS 

Morphine causes in man a brief stimu- 
lation followed by a prolonged depression 
of small intestinal muscular contraction, 
the intensity of the reaction decreasing 
progressively from duodenum to ileum, 
the distal coils frequently exhibiting no 
reaction or merely the phase of depres- 
sion.* 


* For discussion see page 31. 
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INTUBATION STUDIES OF THE 
HUMAN SMALL INTESTINE 
VI. THE INFLUENCE OF VARIATIONS IN THE REACTION AND THE 
MOTILITY OF THE STOMACH CONTENTS ON THE REACTION 
AND THE MOTILITY OF THE INTESTINAL CONTENTS* 
By T. GRIER MILLER, M.D., and W. G. KARR, Ph.D. 


PHILADELPHIA, PENNSYLVANIA 


NCIDENT to a study of the normal 

human small intestine by a method of 
intubation,!:?44% we have had occasion 
from time to time to make observations on 
individuals in whom the secretory function 
of the stomach under standard conditions 
varied beyond the recognized physiological 
limits. In this presentation we shall refer 
to four experiments on three subjects who 
proved, after a gruel meal, to have gastric 
hyperacidity, and to two experiments on 
true achlorhydria cases; none had a demon- 
strable organic stomach lesion. In each 
instance we shall give data on the intestinal 
contents under fasting conditions and after 
an attempt to alter the reaction, and inci- 
dentally the motility, of the gastric con- 
tents. 

The six experiments have been chosen 
from a series of about 100 similar studies 
made in our clinic over a two year period. 
All of the intubations were performed by 
Abbott. The technique is difficult, time- 
consuming and requires much patience on 
the part of the investigator, but it is not 
so disturbing to the subject as its descrip- 
tion may suggest. It involves the intro- 
duction of a specially developed double- 
lumened tube! with a collapsible rubber 
balloon connected to one of the lumina at 
its distal extremity. The most difficult part 
of the procedure is the passage of the tip 
of the tube from the first into the second 
portion of the duodenum, but under the 
roentgenoscope this can usually be accom- 
plished within five to ten minutes. Once in 
the duodenum, the balloon is inflated and 
peristaltic waves then carry it and the 
attached tube to whatever bowel level is 


permitted by the period of time allowed 
and by the length of tubing that is swal- 
lowed. Ordinarily it requires about three 
hours to reach the terminal ileum, and for 
this bowel level only about 5 feet of the 
tube need pass beyond the pylorus. The 
other lumen of the tube, perforated just 
above the balloon, is available for the as- 
piration of intestinal contents. The inflated 
balloon serves also to block the flow of 
intestinal contents, thus facilitating their 
complete removal. When desired, an addi- 
tional small tube is inserted into the 
stomach for the aspiration of its contents, 
thus preventing their passage into the 
duodenum. 

To indicate the motility of the intestinal 
contents, we have noted the time between 
the introduction of vital red dye into the 
stomach and its appearance in the intes- 
tinal contents, aspirated under a fixed 
subatmospheric pressure, as well as the 
actual rate of flow of the intestinal aspirate. 

Analyzing the data assembled in this 
clinic on subjects with normal gastric 
acidity, we find that the rate of flow ot 
the intestinal contents under fasting con- 
ditions was 30 c.c. or less per hour for 17 
samples and between 30 and 100 c.c. per 
hour for 13 samples; in a few it was over 
100 c.c. The reaction varied with the part 
of the intestine from which the specimens 
were secured, usually being slightly acid 
when from the duodenum and neutral or 
alkaline as deeper levels were reached. 
The duodenal contents averaged a pH of 
5.42, the jejunal 6.33, the upper ileal 6.71 
and the lower ileal 7.30. It is with these 
standards that we shall compare our re- 


* From the Gastrointestinal Section of the Medical Clinic, University of Pennsylvania Hospital. Read at the Thirty-sixth An- 
nual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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sults in the five special cases, to determine 
what, if any, consideration should be given 
the factors of gastric acidity and of gastric 
motility in interpreting the results of va- 
rious studies on small intestinal contents. 


OBSERVATIONS 
In five of the six experiments one or more 
satisfactory specimens of fasting intestinal 
contents were obtained as controls (Table 
1). These were selected samples because 
Tasce [| 


DATA ON SPECIMENS OBTAINED UNDER FASTING 
CONDITIONS (CONTROL OBSERVATIONS ) 


I: xperi 
ment | Gastric Distance Speci- Rate 
Number | Acidity | pH 
Free HC]| beyond | Num-| Flow 
Subject Total ac. Pylorus ber hr. 
39 /Cas. 60/94 30 cm. I 480 | 6.45 
44/Cap. | 83/97 120 cm. I 264 | 4.8 
19/Dol. | g4/124 | 120 cm. I is | 7.12 
23/Dol. | 94/124 | 150 cm. I 150 | 6.88 
2 126 6 
13 Ros. Achlor- 
hydria 30 cm. 6.96 
28 /Web. \chlor- 
hydria | 150 cm. I 6 | 7.13 


the flow is intermittent, a period of rapid 
flow often being followed by one of low 
rate or by complete cessation for a few 
moments. After a short period of time, it 
was usually possible to get an impression 
as to what samples represented the average 
rate for each individual. For the hyper- 
chlorhydric cases it varied from 18 to 480 
c.c. per hour. Only one satisfactory obser- 
vation on the fasting rate of flow in an 
achlorhydric subject was made, and in that 
case it was very low, 6 c.c. per hour. The 
reaction of the fasting specimens from each 
single subject, however, was fairly con- 
stant; and for our entire group, whether 
the samples were from the jejunum or the 
ileum and whether the gastric acidity was 
high or absent, the reaction, except in one 
instance, was practically neutral, from pH 
6.45 to 7.13, this being within the range 
stated for normal subjects. In the one 
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exception, to be referred to later, it was 
slightly acid. 

Let us now consider these experiments 
separately to show the effects on the intes- 
tinal contents of various procedures de- 
signed to alter the reaction and motility 
of the gastric contents. In Experiment 
39 (Fig. 1), on a hyperchlorhydric subject 
with a rapid intestinal motility but a nor- 
mal reaction, 100 c.c. of a § per cent gelatin 
solution were administered by mouth im- 
mediately after securing the control or 


| ‘ Vital Red 
U 
1500 pper Jejunum 
£ 
2 
\eRate of Flow 
300 


Minutes Before and After Gelatin Administration 

ic. 1. To indicate variations in the rate of flow and 
the reaction of the contents of the upper jejunum 
in a patient with hyperchlorhydria before and 
after the oral administration of a gelatin solution. 


fasting specimen. It was assumed that the 
additional fluid would, first of all, dilute 
the fasting gastric contents, so reducing 
its acid concentration, and that, in addi- 
tion, its protein content would neutralize 
some of the acid. This, we know, is what 
occurs when a protein-containing fluid, 
such as milk, is introduced into the stom- 
ach. In spite of this expectation, when 
the gastric contents, modified by the gela- 
tin solution, and flowing at an increased 
rate, first reached the upper jejunum at 
the 30 cm. level after four minutes, indi- 
cated by the appearance of the dye, the 
reaction of its contents immediately be- 
came more acid, dropping from a pH of 
6.45 to 5.85. Following that, though the 
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Rate of Flow in c.c. per Hour 


5 0 +15 +30 +45 +00 +75 
Minutes Before and After Water Administration 

lic. 2. To indicate variations in the rate of flow 
and the reaction of the contents of the upper ileum 
in a patient with hyperchlorhydria before and 
after the oral administration of water. 

motility of the contents was reduced, the 

reaction continued to fall until after 

thirteen minutes it was represented by a 
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highly acid secretion and a flow through 
the duodenum and jejunum that was too 
rapid for complete neutralization above 
the 30 cm. level in the jejunum. Later, 
however, due to the slower output from 
the stomach or to an increased supply of 
alkaline fluids in the duodenum, complete 
neutralization was attained. 

In another hyperchlorhydric case (Ex- 
periment 44, Fig. 2), with collections from 
the mid-ileum (120 cm. level), the control 
specimen showed a relatively acid reaction 
(pH 4.8), due presumably to chance rapid- 
ity of flow from the stomach. After the 
oral administration of 400 c.c. of water 
and some vital red, given also with the idea 
of diluting the acid gastric juice, the modi- 
fied contents reached the ileum after eight 
minutes, indicated by the appearance of 
the dye, and during the interval the rate 
of flow was not accelerated. Following that 
period, however, the motility in the intes- 
tine was greatly increased, to 666 c.c. per 
hour, and the reaction was more alkaline, 
due presumably to a lower concentration of 
the stomach acid in the large volume of 
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& 4 \eRate of Flow 
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Minutes Before and After Histamine 


Fic. 3. To indicate variations in the rate of flow and the reaction of the contents of 
the lower ileum in a patient with hyperchlorhydria before and after the sub- 


cutaneous injection of histamine. 


pH of 4.28; after thirty-four minutes it 
had returned to the control level. Thus it 
seems that the solution caused at once an 
increased output from the stomach of a 


fluid. This is made obvious by the finding 
in the gastric contents at that time of a 
low chloride concentration (3 milli-equiva- 
lents per liter). Subsequently, after all the 
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300 
\ ' \ 
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-45 -30 = +75 +90 


diluted gastric contents had passed, the re- 
action became essentially neutral. This 
final result seemed to justify the opinion 
that the original control specimen for some 
reason did not present the normal fasting 
reaction; irritation by the tube may have 
caused complete evacuation of the stomach 
just before administration of the water. 
‘Two experiments were performed on the 
third subject with hyperchlorhydria, both 
after the subcutaneous administration of 
0.5 mg. of histamine. They differed in that 
in the first instance the gastric chyme was 
allowed to take its normal course through 
the intestine, whereas in the second it was 
aspirated continuously while the intestinal 
collections were being made. The results on 
the intestinal contents were quite different. 
In the first (Experiment 19, Fig. 3), it will 
be noted that the rate of intestinal flow 
was increased but slightly for the twenty- 
one minutes before the dye reached the 
point of collection in the ileum, whereas 
subsequent to that it was markedly ac- 
celerated and at the same time the acidity 
of the contents increased steadily, finally 
to a pH of 2.0. In the second (Experiment 
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Minutes Before and After Histamine 


Fic. 4. To indicate variations in the rate of flow and 
the reaction of the contents of the lower ileum, in 
the same patient as in Figure 3, before and after 
the same dose of histamine but while the gastric 
contents were being aspirated through an addi- 
tional tube in the stomach. 
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Fic. 5. To indicate variations in the rate of flow 
and the reaction of the contents of the upper je- 
junum in a patient with achlorhydria before and 
after the subcutaneous injection of histamine. 


23, Fig. 4), in which as much as possible of 
the gastric contents was removed by con- 
tinuous aspiration, only a transient in- 
crease in flow occurred and the reaction 
was not appreciably altered. Subsequently 
the rate of flow was greatly decreased. It 
may be suggested that the transient 
increase in flow was due to some influence 
of the histamine on intestinal secretion, 
but, working with closed intestinal seg- 
ments, Abbott has been able to show that 
this does not occur. It seems more prob- 
able, therefore, that the introduction of 
any substance into the stomach causes 
reflexly a momentary increase in intestinal 
peristalsis and motility. 

Another experiment (Experiment 13, 
Fig. 5) was performed to determine the 
effects of 0.4 mg. of histamine on the reac- 
tion and motility of the contents of the 
upper jejunum in a patient with achlor- 
hydria. The rate of flow was not estimated 
on the control specimen but it was very 
low during the 1o1 minutes after histamine, 
and the vital red dye, given orally at the 
same time that the histamine was injected, 
did not appear for fifty-eight minutes. 
Neither before nor after that was the reac- 
tion of the jejunal contents significantly 
altered. 
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In the other achlorhydric patient (Ex- 
periment 28, Fig. 6) 50 c.c. of a highly 
acid solution (with a titration of 160) was 
administered orally and the collections 
made from the lower ileum. In this case 
also the motility was very slow, at least 
for 170 minutes, as indicated by the rate 
of flow from the tube and the appearance 
of the dye, and the reaction was not 
altered. Finally, after almost three hours, 
the rate of flow was increased, indicating 
that the stomach for a time had retained 
the solution, eventually evacuating its con- 
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the flow of the intestinal contents has been 
appreciated since the introduction of roent- 
genoscopy of the gastrointestinal tract. 
Not only does the time required for a 
barium meal to reach the cecum vary with 
individuals and under different conditions, 
but also the frequency with which separate 
masses of barium are passed along from 
one segment of the bowel to another. We 
have been able to confirm these observa- 
tions by our intubation technique,?* which 
has the advantages of revealing the motil- 
ity under strictly fasting conditions and 
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l'ic. 6. To indicate variations in the rate of flow and the reaction of the contents of 
the lower ileum in a patient with achlorhydria before and after the oral adminis- 
tration of a solution of hydrochloric acid. 


tents, as in the normal individual, after 
the acidity had been partially neutralized. 


DISCUSSION 


On the basis of these few experiments 
one hesitates to draw any definite conclu- 
sions, but the results obtained by this new 
method of study seem to justify certain 
tentative opinions and to suggest further 
lines of clinical research that may even- 
tually clarify the relationship of the reac- 
tion and motility of the gastric contents to 
the reaction and motility of the intestinal 


contents. 
Marked variation and intermittency in 


of permitting a determination of the chemi- 
cal reaction of the contents. 

We have gained the impression that for 
each individual, under fasting conditions, 
a certain more or less fixed rate of intes- 
tinal motility exists, and have attempted to 
indicate this by the selected samples use 1 
as controls. This, of course, deserves fur- 
ther investigation. 

In spite of the variability of the intes- 
tinal motility for different individuals it is 
to be observed that the reaction of the 
jejunal and ileal contents under fasting 
conditions, irrespective of the reaction of 
the gastric contents, was remarkably uni- 
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form in our cases, being neutral to slightly 
alkaline in all but one instance. In that 
instance, as stated, it seems probable that 
the control sample was not representative, 
since subsequent specimens were neutral. 
These results are in general agreement 
with those of Mann and Bollman* in dogs 
and of Karr and Abbott‘ in normal human 
subjects. In both of these publications, 
however, a number of individual cases with 
a more acid reaction of the intestinal con- 
tents was reported. Our results in cases 
with hyperacidity, in which for some 
reason the highly acid gastric contents 
were rapidly evacuated into the duodenum, 
suggest a similar explanation for their cases 
with the more acid reaction. If, however, 
the acid material in the stomach is slowly 
evacuated, as apparently occurs under nor- 
mal conditions and as occurred in our 
achlorhydric case to which an acid solution 
was administered, no effect upon the intes- 
tinal reaction results. 

The effect of histamine deserves special 
consideration. It will be noted that it had 
no significant effect on the reaction or the 
motility of the intestinal contents in an 
achlorhydria case or in the hyperacidity 
case in which the gastric contents were 
aspirated. In the other experiment on the 
same hyperacidity case it had no decided 
effect on either function of the intestine 
until the contents from the stomach itself 
appeared in the specimens. Thus it seems 
probable, on the basis of this experiment, 
that, in man at least, histamine does not 
directly stimulate secretion below the 
stomach and that its intestinal effects are 
dependent entirely upon the action of the 
drug on the stomach. We do not believe, 
however, that the acidifying effect of his- 
tamine on the intestinal contents is due 
so much to the increase in gastric acidity 
as to the increased gastric motility. In 
other hyperacidity cases no such action 
has been noted unless a coincident accel- 
eration of motility developed. MacKay‘ 
showed in animals that after the intrave- 
nous injection of histamine there occurs 
first a contraction of the intestine, then a 


Intubation Studies of the Human Small Intestine 305 


relaxation and finally an increase of tonus 
and peristalsis. We have observed roent- 
genoscopically in the barium filled human 
stomach, after the subcutaneous injection 
of histamine, a similar transient contrac- 
tion of the duodenum, followed by an in- 
crease of gastric and intestinal peristalsis 
and of gastric emptying. Furthermore, our 
Experiment 44 shows clearly a delayed but 
decided increase in the flow of the intes- 
tinal contents after histamine. 
TENTATIVE CONCLUSIONS 

(1) The jejunal and ileal contents of 
man, under fasting conditions and irrespec- 
tive of the reaction of the gastric contents, 
tend to maintain a relatively neutral reac- 
tion. 

(2) The neutral reaction is maintained 
so long as gastric motility is low, but when, 
in the hyperacid case, the gastric motility 
is increased, after histamine or the oral 
administration of a protein solution, a 
more acid intestinal reaction results.* 
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THE EFFECT OF FOODSTUFFS ON THE EMPTYING 
OF THE NORMAL AND OPERATED STOMACH 
AND THE SMALL INTESTINAL PATTERN* 


By 1. S. RAVDIN, M.D., E. P. PENDERGRASS, M.D., C. G. JOHNSTON, M.D., 
and P, J. HODES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ROM the early part of the last century 

when William Beaumont made his his- 
toric observations on Alexis St. Martin, 
the study of gastric physiology has oc- 
cupied a prominent place in American 
laboratories. Beaumont insisted and 
proved that water disappeared rapidly 
through the pylorus. He supplied the first 
comprehensive and thorough study of the 
motions of the stomach, and he provided 
ample evidence of the digestibility in the 
stomach of different articles of the diet. 

It was not, however, until Roentgen 
gave us an additional method of studying 
the gastrointestinal tract that many of the 
aspects of the motor functions of this tract 
could be studied under physiological con- 
ditions. The observations of Cannon,? 
Carlson,’ Ivy,* Hedblom and Cannon’, 
Quigley, Zettelman and Ivy,!° Alvarez,! 
and a host of others, have added valuable 
information to our knowledge of gastric 
emptying, but as yet many of the impor- 
tant considerations of the subject must 
await further investigation. 

In the last decade of the 19th century 
London convincingly demonstrated that 
fatty foods retarded the gastric emptying, 
a fact which Beaumont had observed in 
the early part of that century. Cannon 
amplified Beaumont’s observations that 
the emptying time of the stomach varied 
greatly when different foods were placed in 
it. With Hedblom’ he showed that the con- 
sistency of the ingested food was an impor- 
tant factor in emptying time. Carnot and 
Chassevant‘ demonstrated that hypertonic 
solutions of salt and sugar remained in the 
stomach for a considerable period. More 
recently Gianturco® has studied the effect 


of a wide variety of foodstuffs on the gas- 
tric emptying time of the cat. He has sub- 
stantiated many of the earlier observations 
and added important data to our knowl- 
edge of this subject. He concluded that 
“the emptying time of different foodstuffs 
depends first on the physical condition, 
consistence, size of the particles and so 
forth, and second, on the chemical nature 
of the substance.” 

Our interest in this important subject 
arose several years ago following studies 
on the absorption of glucose from loops of 
the small intestine. We concluded that the 
rate of absorption of glucose from such 
loops was dependent in large part upon the 
concentration and the volume of the solu- 
tion used. With increasing concentrations 
increasing amounts of glucose were ab- 
sorbed. With increasing volumes of the 
same concentration increasing amounts of 
glucose were absorbed (Tables 1, 11, and 
111). These observations were not in agree- 
ment with the observations of Cori® who 
had concluded that the amount of glucose 
absorbed from the intestinal tract had no 
relation to the concentration of the solution 
used, since he had found that, regardless of 
concentration, the amount of glucose ab- 
sorbed in a given time depended solely 
upon the body weight. 

It occurred to us that the difference in 
the results obtained by Cori and by our- 
selves lay in the fact that Cori placed his 
solutions in the stomach, thereby using the 
gastrointestinal tract as a_ physiological 
unit, while we had used only a segment of 
the unit. Because of this difference we in- 
vestigated the changes in the concentration 
of various solutions of glucose when placed 


* From the Laboratory of Surgical Research School of Medicine, University of Pennsylvania, and the Departments of Roent- 
genology and Surgery of the Hospital of the University of Pennsylvania, Philadelphia. Aided by a grant from the Faculty Research 
Committee. Read at the Thirty-Sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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TABLE | 
THE EFFECT OF VOLUME OF THE SOLUTION AND AMOUNT OF GLUCOSE ON THE RATE OF ABSORPTION, DOG NO. 941 


D 1; Volume Volume Conc. Conc. Total Total Total 
te . in out in out in out lost 
hr. cc. gm./100c.c.|gm./100C.c. mg. mg. mg. 
7-5-32 : 2 16 2.6 1.6 §20 256 264 
‘ + 23-5 2.6 1.9 1 ,O40 447 §93 
} 2 I 2.6 2.4 §20 240 280 
7-8-32 I 38 30.6 6.C 3,060 2.39% 785 
2 6c 30.6 8.0 6,120 4,825 1,295 
3 67 30.6 11.0 g,18¢ 7,350 1,830 
4 76. 30.6 13.2 12,240 10,000 2,240 


TABLE II 
THE EFFECT OF CONCENTRATION ON THE ABSORPTION OF GLUCOSE. DOG NO. Q4I 


D 1; Volume Volume Conc. Conc. Total Total Total 
in out in out in out lost 
hr. Ct. mg. mg. mg. 
6-29-32 ; 2 2§ 2.5 0.98 $00 245 255 
20 4.2 2,660 2,075 585 
20 56 29.0 7.9 5,800 4,450 1,350 
7-19-32 } 2c 35 34.2 16.0 6,840 5 ,620 I ,220 
2 55 15.9 8 , 200 2,800 
7~2§-32 } 2c 19.§ 2.2 76 440 148 292 
20 41 10.¢ 3.6 2,000 1,470 530 
2 $9 22 4,400 3,050 1,350 


III 


THE EFFECT OF VARYING VOLUME AND CONCENTRATION ON THE ABSORPTION OF GLUCOSE. DOG NO, 


941 
D 1 Volume Volume Conc. Conc. Total Total Total 

in out in out in out lost 

hr. c.c. c.c. mg. mg. | mg. 

2 2 4.2 1,060 646 414 
2 18.3 10.2 3.8 1,020 6go 330 

11-32 20 18.5 5.4 3.2 1 $92 488 

, 1s 19.0 7.9 2.9 1,185 74! 444 

7-12-32 3¢ 1.4 1.2 420 102 318 
1 18 6.0 2.7 2.2 405 132 273 


in the stomach of the unanesthetized dog. stomach and various segments of the small 
The concentration of the solutions used intestine. The concentrations found in the 
varied from 3.5 to 50 per cent. At the end small bowel one hour after the introduction 
of one hour fluid was removed from the of a wide range of concentrations in the 
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stomach were of such an order that had 
these been placed in the isolated small in- 
testinal loop no difference in the rate of 
absorption would have been demonstrable 
(Table tv). 


Taste IV 
CHANGES IN THE CONCENTRATION OF GLUCOSE 
Concen- Concen- | Concentra- 
tration tration tion Glu- 
Dog (Time, Glucose Glucose cose out 
in out (Small 
(Stomach) | (Stomach) | Intestine) 
No. hr. gm. gm. gm. 
per cent per cent per cent 
762 I 3.5 2.3 
793 I 10.4 6.3 3-5 
7388 I 14.9 7.4 4.3 
I 20.0 5.0 2.6 
794 I 27.0 10.8 3.6 
8 9g I ) 17.9 


The investigations provided evidence on 
the important part which the stomach and 
duodenum normally play in preparing cer- 
tain of our foodstuffs for acceptance by 
the small intestine. It has been suggested 
by Shay and Gershon-Cohen" that the 
control of gastric emptying is due to the 
activity of the pylorus reacting to stimu- 
lation of the duodenal mucosa. While Shay 
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were made on dogs using an entirely dif- 
ferent criterion for the determination of 
the emptying of the gastric contents. 

If the pyloric sphincter were the sole 
factor in preventing the passage from the 
stomach of substances not acceptable to 
the duodenum, gastroenterostomy, the 
Billroth 1, or Pélya operation should per- 
mit the rapid passage into the small intes- 
tine of substances, which, under normal 
conditions, this portion of the intestinal 
tract is not called upon to accommodate. 
The concept of such procedures as ““dump- 
ing operations” is one that is widely ac- 
cepted and generally taught. 

In a series of dogs in which the three 
operative procedures had been carried out, 
we determined that, regardless of the type 
of operation, the stomach functioned nor- 
mally, in that the gastric residue at the 
end of one hour was considerable, and well 
within the limits of the amount we would 
expect to find in the unoperated dog. Fur- 
thermore, the concentrations of glucose in 
the small intestine one hour after their 
introduction into the stomach were again 
found to be at or near isotonicity (Chart 1). 
We could only conclude that any restrain- 
ing influence was due to changes in the 
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and Gershon-Cohen’s observations were 
carried out on human subjects using roent- 
genoscopic observation of a barium mix- 
ture as a means of determining the rate of 
emptying of the stomach, our experiments 


activity of the gastric wall or to contraction 
of the small intestine below the stoma. 
Our impression was further strengthened 
by the data of Gianturco® who found that 
the emptying time, as determined roent- 


| 

| 

| 


genographically, of the unoperated and 
operated cat was approximately the same. 

These investigations which at first sight 
may appear widely divergent, but which 
on closer observation are intimately as- 
sociated, led us to investigate the effect of 
alterations of the standard barium meal 
on the normal gastric emptying time and 
after various gastric operations. 

We have studied the effect on the gastric 
emptying time of a wide variety of sub- 
stances when added to a standard amount 
of barium sulphate—s5 ounces. We have 
adopted a standard meal of 5 ounces of 
barium sulphate and 3 ounces of water 
because this meal is of such consistency as 
to give excellent gastric visualization and 
at the same time provide for adequate 
study of the small intestine. At this time 
we wish to report on only a few of these 


Fic. 1. Double intubation of the common bile duct 

water-barium meal. Nothing was introduced 
through the common duct tube during the period 
of study. The film was made one hour and twenty 
minutes after the introduction of the water-barium 
meal in the stomach. The small intestines are filled 
with barium. 
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Fic. 2. 


Double intubation of the common bile duct 

water-barium. meal. Olive oil was dripped into 
the duodenum through the common duct tube at 
the rate of 1 c.c. per minute. One hour after intro- 
duction of the meal none of the barium had left 
the stomach. 


substances. The studies have been made in 
both dog and man. 

In the dog we have verified previous 
observations by others that the addition 
of 50 per cent glucose or of a small amount 
of olive oil to the barium produced a 
marked delay in the gastric emptying. It 
was also determined that when olive oil 
or a hypertonic solution of glucose was 
dripped in the duodenum through a tube 
in the common bile duct during the period 
of observation, gastric emptying was 
nearly completely stopped during the 
period of duodenal instillation. The effect 
of solutions containing proteins was, how- 
ever, not nearly so great since although 
the emptying time was delayed over the 
normal it was not so dramatically stopped 
(Figs. 1, 2 and 3). 

Quigley et al!’ have postulated that the 
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obtained when certain variations of the 
standard barium meal were used. The 
addition of hypertonic glucose solutions, 
olive oil and protein solutions in such 
amounts as not greatly to vary the con- 
sistency of the meal, delayed the gastric 
emptying time in every instance, glucose 
and oil being the most effective. We also 
tried what we have termed an ideal barium 
meal which consisted of 5 ounces of barium 
sulphate, 40 grams of carbohydrate, 30 
grams of protein and 28 grams of olive oil. 
The consistency of the mixture was not 
unlike the consistency of the other meals. 
This meal likewise delayed the gastric 
emptying. 

The small intestinal pattern varied 
greatly with the various types of meals. 
In the water-barium meal the small intes- 
tinal contents progressed as a continuous 
stream showing various patterns through- 
out the jejunum and ileum. After the glu- 
cose-barium meal the small intestinal 
stream was of an intermittent type, the 


Fic. 3. Double intubation of the common bile duct 
—water-barium meal. A s0 per cent solution of 
glucose was dripped into the duodenum at the 
rate of 1 c.c. per minute. One hour later none of the 
barium had left the stomach. 


effect of certain of the foodstuffs on the 
gastric emptying time is the result of a 
humoral, hormonal mechanism. The op- 
portunity arose of testing this hypothesis 
by placing olive oil and hypertonic glucose 
solution in a modified Thiry loop of the 
jejunum while the gastric emptying time, 
after a barium meal, was being observed. 
It might be expected that if the retardation 
of the gastric emptying time was the result 
of a hormonal mechanism these substances 
should have proved to be equally as effica- 
cious as when placed in the duodenum. We 
were, however, unable to demonstrate any 
effect on the emptying time of the stomach 
when these substances were placed in the 
isolated high jejunal loop. If a hormonal Fic. 4. Jejunal loop- -water-barium meal. During 
te ane effective im. the the period of study no solutions were placed in the 

jejunal loop. The barium promptly began to leave 
isolated upper jejunum (Figs. 4, 5 and 6). 


the stomach, the film being made ten minutes 
In man we wish to report the results after the introduction of the barium. 
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pattern of a very much coarser arrange- 
ment than with the water-barium meal. 
The small intestinal stream after the oil- 
barium meal was of a smudged intermittent 
appearance and the intestinal pattern of a 
very heterogeneous type. In the protein- 
barium meal alone was the small intestinal 
pattern in any manner similar to that 
observed after the water-barium meal 
(Figs. 7, 8, 9 and Io). 

It is of interest to us as clinicians to 
determine the effect of various foodstuffs 
on the gastric emptying time of the patient 
who has undergone a gastric operation re- 
sulting in a new stoma. We have examined 
a series of patients at intervals after 
posterior gastroenterostomy, the Billroth 1 
and the operation. 

We plan to report our observations at 
some length later, but we wish to say at 


Fic. §. Jejunal loop—water-barium meal. During 
the period of observation 50 per cent glucose was 
dripped into the jejunal loop at the rate of 1 c.c. 
per minute. This film was made ten minutes after 
the introduction of the water-barium meal and 
shows prompt emptying of the stomach. 
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‘1G. 6. Jejunal loop—water-barium meal. Olive 
oil was dripped into the jejunal loop at the rate of 
1 ¢.c. per minute during the period of study. This 
film was made ten minutes after the introduction 
of the water-barium meal and shows prompt emp- 
tying of the stomach. 


this time that regardless of the type of 
meal which the roentgenologist used, the 
stomach recently operated upon does not 
function as it will four to six weeks after 
operation. Kirklin® has called attention to 
this fact but it is not generally recognized 
by roentgenologists, and failure to appre- 
ciate the significance of the roentgen find- 
ings has led to many unnecessary opera- 
tions for an obstruction, the result of a 
supposed defect in the operative technique. 
Any decision as to subsequent operative 
procedures must depend upon the clinical 
findings although the roentgen examina- 
tion may be suggestive if carried on for a 
period of twenty-four to forty-eight hours. 
In other words, at six hours little or no 
contents may have passed out of the stom- 
ach but at the end of twenty-four to 
forty-eight hours there may be a relatively 
large amount in the colon (see Fig. 11) even 
though there is still a tremendous residue 
in the stomach. If, on the other hand, 
there is an obstruction, no contents may 
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Fic. 7. Adult human—water-barium meal. The 
intestinal pattern is of the type obtained in a 
normal individual when the standard water- 
barium meal is given. 


Fic. 9. Adult human. This roentgenogram shows a 
norma! adult human after introduction of a stand- 
ard barium meal to which | ounce of olive oil has 


been added. 


Kic. 8. Adult human—water-barium meal. The 
same individual with 2 ounces of 50 per cent glu- 
cose mixed with the barium. Note the difference 
in the intestinal pattern. 


Fic. 10. Adult human. This roentgenogram shows 
a normal adult human after introduction of a 
standard barium meal to which protein has been 
added. \ 
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ic. 11. Adult human. Seventeen days after a 
Pélya operation; the stomach is greatly dilated. 
This roentgenogram was made twenty hours after 
the introduction of a water-barium meal and shows 
nearly complete gastric retention. 


13. Adult human. Three months after a Pélya 


operation (same patient). A s0 per cent solution of 
glucose is mixed with the water-barium meal. Note 


the delay in gastric emptying and the change in 
the small intestinal pattern, 


Fic. 12. Adult human 
months after a Pélya operation the stomach is 
emptying normally. 


Fic. 14. Adult human. Three months after a Pélya 
operation. Olive oil has been added to the water- 
barium meal and even though the pylorus is not 
present the gastric emptying has been stopped. 


water-barium meal. Three 
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pass beyond the point of obstruction in 
twenty-four to forty-eight hours. 

The effect of olive oil, protein and hyper- 
tonic solutions of glucose when added to 
the barium meal was essentially the same 
in the patients who had been operated on 
as in the unoperated subjects, and the 
small intestinal patterns were similar to 
those previously described. In no way did 
the new stoma provide for immediate 
emptying into the jejunal segment even 
when a simple water-barium meal was 
used. It must therefore be concluded that 
the common impression that the new 
stoma provides for immediate gastric evac- 
uation is not correct under the conditions 
of feeding to which the stomach is normally 
subjected. Under such conditions the gas- 
tric emptying is indeed similar to that ob- 
served with the pylorus intact (Figs. 12, 
13 and 14). 

DISCUSSION 

The data collected by many investiga- 
tors provide adequate evidence that even 
in individuals with a normally functioning 
gastrointestinal tract the progress of a 
meal is profoundly influenced by the com- 
position of the meal. Not only is the prog- 
ress of the meal influenced but the small 
intestinal pattern may vary widely with a 
variation in the type of meal which is ad- 
ministered. 

As far as we can determine at the present 
time, a mixture of water and barium exerts 
no specific influence on the gastric empty- 
ing time and should therefore be adopted 
as the standard meal for the determination 
of pathological lesions of the gastrointes- 
tinal tract. We suggest that the barium- 
water meal we have adopted is a most 
satisfactory one. Since the emptying time 
of the stomach will vary if the meal is 
made up in any vehicle other than water 
the widespread variety of vehicles now in 
use should be discouraged. It is not pos- 
sible to give satisfactory impressions of the 
emptying time or the small intestinal 
pattern in the course of clinical study of a 
patient when the study is made at one time 
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with a water-barium meal and at another 
with a malted milk-barium meal. 

It is of the greatest importance that 
roentgenologists familiarize themselves with 
the small intestinal patterns obtained 
under the conditions of variations of the 
vehicle of the barium meal. The great im- 
portance which the clinician now attaches 
to the roentgen study of the small intestine 
necessitates a more active interest of roent- 
genologists in this tract and in the varia- 
tions which various foodstuffs may produce 
in the pattern of a normal tract. 

The alterations of the gastric emptying 
time produced by various foodstuffs open 
a new field for roentgenographic explora- 
tion. It is to be hoped that in the future 
roentgenologists will study various func- 
tional disturbances of the gastrointestinal 
tract, which are associated with dyspepsia, 
with a meal similar to that which we have 
termed the ideal meal or some variation of 
it. It is of importance that the clinician be 
able to obtain information of the motor 
function of this tract under the conditions 
which are daily imposed upon it. From this 
point of view the field of roentgenographic 
study of gastrointestinal disorders will be- 
come widely extended in much the same 
manner as the field of allergy has been 
enlarged by our knowledge of individual 
food tolerance. 

And finally, we wish to emphasize the 
necessity of caution on the part of the 
roentgenologist in interpreting the results 
obtained by roentgen study of the stomach 
after a recent operation upon it. The dis- 
turbances in emptying which occur after 
operation are frequently of a complicated 
character and we do not believe it possible 
for the roentgenologist to determine 
whether or not the failure to empty is 
amenable to further surgical interference. 

The data which we have accumulated 
on the stomach after operation on dog and 
man lead us to the conclusion that under 
the conditions normally imposed on the 
stomach by diet, the stomach after opera- 
tion functions as does the normal stomach 
with the pylorus intact. Under such con- 
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ditions the new stoma, regardless of size, 
does not in itself permit of rapid gastric 
emptying. 
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DISCUSSION OF SYMPOSIUM ON RESEARCH 
WORK ON THE SMALL INTESTINES* 


Harry M. Weser, Rochester, Minn. I am 
not at all certain that I personally have fully 
grasped the entire significance of the work 
which has just been presented. However, I am 
very favorably impressed with every part of it, 
and particularly with its fundamental quality. 


* Papers by Abbott and Pendergrass, Miller and Karr, and 
Ravdin, Pendergrass, Johnston and Hodes. 
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It is a fine demonstration of the fruitful results 
to be obtained when all departments interested 
in gastroenterologic problems will cooperate. 
Many ideas worthy of discussion have sug- 
gested themselves, but I wish to confine my 
remarks to that phase of the work which has 
to do with the roentgenologic morphology of 
the small intestine. 

| have always had an idea that the motility 
of the gastrointestinal tract could hardly be 
judged fairly using a contrast material of the 
physical and chemical nature of barium sul- 
phate. Its high specific gravity, its coarse tex- 
ture, its tendency to accumulate in dense, 
clumped masses, especially with dehydration 
of the suspending fluid, all seemed to me to vary 
too greatly from the physical properties of the 
materials which the intestinal tract is designed 
to handle. The experiments just described show 
that the physical and chemical nature of the 
suspending substance has at least as great an 
influence on the motility and on the character 
of the mucosal relief patterns of the small in- 
testine as has the material suspended, and they 
will serve as a reminder to use great caution in 
interpreting the very complicated mucosal re- 
lief patterns of the small intestine, influenced 
as they are by many other factors besides 
pathologic processes and the materials in con- 
tact with the mucosal surface. Not the least 
important of these are the emotional or psychic 
disturbances which the subject might, and 
probably is, undergoing at the very time and 
because of the investigation. 

The authors remind us that this is only the 
beginning of their work. They have presented 
a method, and with the development of the 
double- and triple-lumen tube, an instrument 
to facilitate further investigation along the 
same lines. By following their lead, by taking 
their very well-placed advice about adopting 
a standard set of conditions for the roentgeno- 
logic investigation of the small intestine, and by 
devoting to this problem the same diligent 
cultivation already given to the stomach and 
large intestine, the diagnostic efficiency of 
roentgenologic methods applied to the small 
intestine will eventually be raised to the same 
high plane already achieved for the segments 
of the gastrointestinal tract proximal and distal 
to it. 
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OBSERVATIONS ON SMALL INTESTINAL PHYSIOLOGY 
IN THE PRESENCE OF CALCIFIED 
MESENTERIC LYMPH NODES* 


By ROSS GOLDEN, M.D. 
NEW YORK CITY 


HE association of abdominal pain 

with tuberculous mesenteric lymph- 
adenitis has long been known (Bier, 1892). 
For many years the diagnosis was made 
only after exploratory operation. Corner, 
in 1905, reported the first case in which a 
dense shadow on a roentgenogram was 
proved to be a caseo-calcareous lymph 


node and emphasized the importance of 


the roentgen method of detecting this dis- 
ease. In 1908 he reported that this patient 
remained free from symptoms four years 
after removal of the node and again 
stressed the help to be obtained from a 
roentgenogram of the abdomen. During 
the succeeding years numerous case reports 
by surgeons brought out the puzzling char- 
acter of the symptoms and the difficulty 
of differential diagnosis; the condition was 
called “primary” or “surgical” tubercu- 
losis of the abdominal lymph nodes and 
the frequency with which it simulated ap- 
pendicitis was noted. Yet two decades 
passed after Corner’s original report before 
discussions of the importance of roentgeno- 
grams of the abdomen in the diagnosis of 
this disease began to appear in the litera- 
ture (Dunham and Smythe, 1926; Golden 
and Reeves, 1929; Auchincloss, 1930). In 
his excellent monograph, Strémbeck (1932) 
presents an exhaustive discussion of mesen- 
teric lymphadenitis and a review of the lit- 
erature. A recapitulation of various points 
such as incidence, mechanism of infection, 
pathology of the disease, its clinical vaga- 
ries, etc., will not be attempted here. 

The symptoms of mesenteric lymphad- 
enitis may simulate many other abdomi- 
nal conditions. The pain may vary from a 
dull grumbling discomfort, usually in the 


right lower quadrant, to attacks so violent 
that surgical intervention may be con- 
sidered or even done. The mechanism by 
which this pain is produced in uncompli- 
cated cases has never been explained. 
Inflammatory irritation of the peritoneum 
over the node, and mechanical irritation of 
the nerve fibers in the mesentery with 
disturbed visceral physiology have been 
suggested (Golden and Reeves). Evidence 
of the former is usually lacking at opera- 
tion. The possibility of the latter is sug- 
gested by the colicky character of the pain 
in some cases, together with absence of 
disease of the intestine itself. A solidly 
calcified node seems to be just as capable 
of causing symptoms as one in which the 
disease is active. The purpose of this paper 
is to present certain observations in 7 cases 
in which various disturbances in the physi- 
ology of the small intestine appear to have 
been directly associated with calcified 
mesenteric lymph nodes. 


METHODS 


In one of the 7 patients, the evidence of 
disturbed physiology in the small intestine 
was noted during operation; in the others 
it was obtained by roentgen observations 
following the ingestion of barium. To 
examine the small intestine it is now our 
custom to give the patient, on an empty 
stomach, a quantity of barium suspension 
not to exceed 4 ounces in volume and to 
take films of the abdomen at intervals of 
half an hour, sometimes of fifteen minutes, 
until the barium has entered the large 
intestine and the terminal ileum has been 
satisfactorily seen. The patient lies prone 
and the exposure time is one-tenth of a 


*From the Department of Radiology of the Presbyterian Hospital and of the College of Physicians and Surgeons of Columbia 
University, New York. Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N.J., Sept. 
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second. Two or three roentgenoscopic ob- 
servations are usually made. The patient 
takes his midday meal as usual. Six, nine, 
and twenty-four hour films complete the 
examination. This procedure has come to 
be known in our department as a “‘small 
intestine study,” and was used in most of 
the cases discussed below. 


NORMAL SMALL INTESTINAL 
PHYSIOLOGY 


Under the usual normal conditions, a 
small intestine study shows that the 
stomach empties continuously and barium 
passes steadily in a caudad direction, 
reaching the cecum in one and a half to 
four hours. Although peristaltic move- 
ments do not take place continuously, each 
successive film shows progress distally in 
the position of the head of the barium 
column. These peristaltic movements ap- 
pear as smoothly flowing narrow constric- 
tions passing in a caudad direction; behind 
the constriction the wall relaxes promptly 
and assumes its normal width. The seg- 
mental “pendulum” movements are like- 
wise followed by prompt flexible relaxation 
of the wall. If there is no delay in the 
stomach, the ileum should be empty in 
nine hours. The barium mass in the normal 
small intestine is usually continuous, that 
is, not broken up into separate small oval 
boluses. The width of normal, barium- 
filled loops varies from 1.5 to 3.0 cm., and 
is usually 2.0 to 2.5 cm. 


CASE REPORTS 

Case1 (Unit No. 255148). A girl, aged seven- 
teen, went to Dr. Hugh Auchincloss April 4, 
1925, because of asymmetrical breast develop- 
ment. A history of nausea and indefinite ab- 
dominal symptoms of five years’ duration led 
Dr. Auchincloss to suspect the possibility of 
calcified nodes. A film of the abdomen April 6, 
1925, disclosed a group of calcified nodes over- 
lying the 5th lumbar vertebra. The abdominal 
discomfort continued. Another film five years 
later (Jan. 9, 1930) showed no change in the 
shadow of the nodes. On Jan. 13, 1930, the 
patient was examined with the roentgenoscope 
six hours after the ingestion of barium, when 
the ileum, cecum and ascending colon were 
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filled. The calcified nodes were only slightly 
movable and were definitely tender on pressure. 
One loop of ileum was pulled up close to these 
nodes and moved only as much as the nodes, 
while other ileal loops could be pushed around 
freely. This limited loop was narrower than the 
others and tended to close off and remain in a 
state of spasm for some time after a peristaltic 
wave passed over it. This was in interesting 
contrast to the normal peristalitic activity of 
the ileum elsewhere. At nine hours barium re- 
mained in the terminal ileum. At operation on 
May 10, 1930, two large masses of partially 
calcified, cheesy, old tuberculous nodes were 
found in the mesentery halfway between its 
root and the intestinal margin, and intimately 
associated with mesenteric arteries and veins. 
The mesentery was scarred, puckered up and 
considerably shortened. The nodes were dis- 
sected out with great difficulty. Convalescence 
was uneventful. Three months later she had 
abdominal cramps occasionally for two weeks 
ending with severe abdominal pain suggesting 
intestinal obstruction. After a vomiting attack 
lasting fifteen minutes the pain suddenly 
stopped. A small intestinal study Aug. 19, 
1930, disclosed no evidence of the abnormal 
peristalsis and spasm noted at the first exami- 
nation and no nine hour ileal residue. 


Case 11 (Unit No. 60921). A woman, aged 
thirty-one, was admitted to the hospital in 
1924 because of attacks of swelling of the ab- 
domen of ten years’ duration, sometimes as- 
sociated with abdominal pain and vomiting 
and rarely with fever. Some of the attacks were 
so violent as to suggest intestinal obstruction. 
A calcified mesenteric lymph node was first 
demonstrated in 1923. A gastrointestinal ex- 
amination done in the usual way in 1924 dis- 
closed delay of barium in the ileum at six hours 
with considerable gas in the small intestine and 
a twenty-four hour ileal residue. No satisfac- 
tory explanation of the symptoms was found, 
and they continued. A small intestinal study 
Jan. 3, 1929, when the abdomen was markedly 
distended, disclosed a delay of more than three- 
quarters of an hour of the head of the barium 
column in the upper ileum at the site of the 
calcified node. No nine hour ileal residue was 
found. A re-examination April 3, 1929, when 
the abdomen was flat, disclosed no delay at the 
site of the node. It seemed hardly possible that 
the node could be responsible for the attacks of 
abdominal distention. Her psychic background 


Case 1. The head of the barium column 
stopped for over three-quarters of an hour in the 
lower jejunum at the level of the calcified node, 
the shadow of which overlies the iliac crest. 


Fic. 1. 


was very bad and pseudocyesis seemed to be 
the most likely diagnosis. 


Case 11. A man, aged twenty-four, went to 
his physician because of abdominal pain. His 
appendix was removed when he was eighteen 
years old. A year later he began to have at- 
tacks of generalized abdominal discomfort 
without relation to meals, aggravated by stress 
and increased activity. At the age of twenty- 
one, the attacks began to be associated with 
diarrhea, 4 to 5 stools a day. Rest and helio- 
therapy seemed to cause some improvement 
and then the symptoms recurred. Later under 
a low residue, high calorie diet he failed to gain 
weight. A film of the abdomen disclosed a large 
mass of calcified, tender lymph nodes overlying 
the right margin of the 4th and sth lumbar 
bodies. The usual gastrointestinal examination 
April 9, 1931, disclosed a 50 per cent six hour 
gastric residue and a twenty-four hour residue 
in the terminal ileum. A small intestinal study, 
April 19, 1932, showed a delay of the head of 
the barium column for over two hours in the ter- 
minal loop of ileum at the site of the calcified 
lymph nodes. A second small intestinal study, 
Nov. 25, 1932, disclosed even more strikingly 
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the same delay of over two hours of the head of 
the barium column in the terminal ileum, with 
spasm in the loop immediately adjacent to the 
nodes. At the roentgenoscopic examination, 
when this loop was touched, it went into spasm 
and expelled barium in both cephalad and cau- 
dad directions. The mobility of this loop and of 
the node were equally limited. The distance 
between the calcified nodes and the adjacent 
ileum could not be increased, but the two shad- 
ows could be approximated. Pushing the nodes 
to the left caused the intestine to be displaced 
in the same direction. A dietary and hygienic 
regimen plus the efforts of a Christian Science 
mother produced enough improvement so that 
operation in this case was indefinitely deferred. 


Case iv. (Unit No. 326831). A nurse, aged 
twenty, had a series of attacks of cramp-like 
epigastric and para-umbilical pain accompanied 
by nausea and anorexia. There were no other 
signs or symptoms. The attack for which she 
was admitted had lasted two weeks. Films 
of the abdomen showed a calcified node some- 
times on the left and sometimes on the right of 


Fic. 2. 
calcified lymph nodes. The head of the barium 
column in the terminal ileum did not move for over 


Case 11. The arrow points to a group of 


two hours at two examinations seven months 
apart. The spasm of the terminal ileum is clearly 
shown. A six hour gastric residue is present. 
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the lumbar spine, indicating that it lay well out 
in freely movable mesentery. The usual small 
intestinal study for some reason was not done. 
Roentgenoscopic inspection of the abdomen 
two and four hours after a barium meal showed 
that the opaque material had passed below the 
loop adjacent to the calcified node; in four hours 
the stomach still contained about a third of 
the barium and the head of the opaque column 
had reached the descending colon. Hypermo- 
tility was apparently present in the upper part 
of the small intestine and in the large intestine, 
and because of the former no localized disturb- 
ance in the loop adjoining the calcified node 
could be demonstrated. Operation Jan 14, 1932, 
under avertin anesthesia, disclosed a group of 
calcified nodes in the mesentery of the lower 
jejunum about halfway between the root and 
the periphery. The loop of intestine adjacent 
to them was somewhat dilated for a distance of 
30 cm. During the operation peristalsis was 
quite active and it was noted that contraction 
waves were definitely slowed up when they 
reached the loop adjacent to the nodes. The 
peritoneum over them was puckered and con- 
tracted. No evidence of peritoneal tuberculosis 
was observed. With considerable difficulty, 
because of involved blood vessels, the group of 
nodes was dissected out. The section of intes- 
tine about 5 cm. in length adjacent to the nodes 
became somewhat cyanotic and the question 
arose as to whether its blood supply had been 
impaired. The surgeons finally decided that its 
viability had not been compromised. The nodes 
were found to be shells of fibrous tissue enclos- 
ing calcified masses After three days of postop- 
erative pain, she became symptom-free .About a 
month later, however, she began to have cramp- 
ing pain on the left side of the abdomen, in- 
duced by eating. A small intestinal study dis- 
closed a narrowed irregular area in the lower je- 
junum, which at times was seen to expand as 
barium was forced through. Under the stimulus 
of palpation, powerful reversed peristaltic waves 
drove the barium in a cephalad direction. This 
loop was definitely limited in mobility. Barium 
still remained proximal to the narrowed area at 
nine hours. Thesecond operation, March 31, 
1932, disclosed a constriction in the small intes- 
tine about 2.5 cm. inlength with marked thicken- 
ing of the wall. Immediately adjacent to it wasa 
large uncalcified lymph node. Many small 
elevated nodules varying in size up to 2.5 mm., 
resembling tubercles, were scattered over the 
visceral peritoneum. They were not present at 
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Case 1v. At operation under avertin anes- 
thesia the surgeon observed a definite slowing up 
of peristaltic waves in the segment of ileum ad- 
jacent to the calcified nodes, and, in moments of 
relaxation, this segment was larger than those 
above and below it. . 


the first operation. The narrowed loop of in- 
testine was resected. The constricted area was 
found to contain a small ulcer with a dirty 
necrotic slough. On histologic examination the 
ulcerated area was heavily infiltrated with 
round cells, plasma cells and neutrophiles; de- 
struction of the muscularis mucosae and, in one 
place, of the circular muscle was noted. The 
enlarged lymph node showed evidence of chron- 
ic lymphadenitis and guinea pig inoculation 
proved negative for tuberculosis. Recovery was 
uneventful and the patient has remained symp- 
tom-free. It was thought that the constriction 
of the intestine was the result of impaired cir- 
culation. However, that explanation does not 
seem to suffice for the small tubercle-like nodules 
noted on the peritoneum at the second opera- 
tion. Similar structures have been described in 
the condition called ileitis (regional ileitis) and 
seem to be a manifestation of some sort of in- 
fection. 

Case v. A man, aged twenty-nine, went to 


his physician because of pain in the right side 
of the abdomen. The first attack, six years 
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Fic, 4. Case v1..A twenty-two year old nurse had a 
long series of attacks of abdominal pain unrelieved 
by appendectomy. Progression of barium through 
the ileum was delayed for over an hour at the 
level of the calcified nodes (arrows). Spasm, mani- 
fested on the film by long narrow areas, and ab- 
normal overactive peristalsis were observed 
roentgenoscopically in the loops adjacent to the 
nodes. 


previously, was associated with blood in the 
urine and was thought to be due to a ureteral 
stone. Cystoscopy disclosed a kinked ureter 
which the procedure was supposed to have 
cured. The attacks of dull or stabbing pain in 
the right flank radiating to the back recurred 
with increasing frequency, often induced by 
fatigue. Films of the abdomen disclosed a group 
of four calcified nodes on the right side of the 
3rd and 4th lumbar bodies which were not 
present on the films taken six years previously. 
A small intestinal study, June 9, 1932, disclosed 
hypermotility of the jejunum and delay in the 
ileum. Barium reached the lower ileum in one 
and a half hours and did not begin to enter the 
cecum until five and a half hours; at nine hours 
considerable opaque material remained in the 
ileum. The calcified nodes were not tender and 
were not as freely movable as the ileum. The 
patient has been fairly comfortable under 
medical observation except when he overworks. 


Case vi. (Unit No. 333075). An obese nurse, 
aged twenty-two, for one and a half years had 
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occasional transient abdominal pains associated 
with nausea and not related to food. Finally, a 
severe attack accompanied by vomiting and 
slight diarrhea led to appendectomy, April 26, 
1933. The appendix showed hemorrhage into 
the mucosa and submucosa but no histologic 
evidence of inflammation was present. The 
pathologist’s diagnosis was “periappendicitis 
(?).” Convalescence was uneventful. Five 
months after operation she complained of al- 
most constant abdominal pain with nausea. A 
barium meal, Sept. 18, 1933, disclosed irritabil- 
ity and hypermotility of the large intestine. 
The lower ileum showed very active peristalsis 
with scattered, separated rounded or oval 
masses of barium. There was marked general- 
ized right lower quadrant tenderness. A chain 
of small calcified lymph nodes lay along the 
right side of the 3rd lumbar vertebra. A small 
intestinal study was done Sept. 21, 1933, films 
being taken every fifteen minutes. The barium 
reached approximately the middle ileum in one 
hour, stopped there for an hour and then began 
to pass on again. Roentgenoscopic examination 
at two and a half hours disclosed abnormal 
peristalsis and a tendency to spasm after the 
segmental movements in the loops of ileum 
adjacent to the calcified nodes. Extreme tender- 
ness was present on pressure over these nodes. 
The loops of proximal and middle ileum were 
about half the size of the jejunum; the terminal 
ileum was normal in size. The pain continued. 
On Jan. 18, 1934, a severe attack occurred, fol- 
lowed by gradual improvement with two 
months’ rest in bed. After another severe at- 
tack, July 12, 1934, the patient was operated 
upon. Numerous enlarged lymph nodes were 
scattered throughout the mesentery, the largest 
mass lying near the duodenojejunal angle. 
Some of them were partially or completely cal- 
cified. Scarred, contracted areas were scattered 
throughout the mesentery, particularly in the 
vicinity of the calcified nodes. Ten nodes were 
removed. The pathologist found no evidence of 
tuberculosis. His diagnosis was “‘chronic mes- 
enteric lymphadenitis, calcification of the 
mesenteric lymph nodes.”’ After the operation 
the patient was symptom-free for almost a year 
when she had a sudden attack of violent ab- 
dominal pain with vomiting. Roentgen ex- 
amination disclosed marked, persistent pyloro- 
spasm without disease of the stomach and 
duodenum, and marked delay in the small in- 
testine. The barium began to leave the stomach 
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in two hours and had not begun to enter the 
cecum at nine hours. After a week of rest in the 
hospital the symptoms again improved. 


Case vii (Unit No. 339677). A boy, aged 
thirteen, was admitted to the hospital because 
of suspected appendicitis. From the age of five 
years on, he had attacks of gas and colic, and 
some digestive handicap which kept him from 
eating food as other boys did. In February, 
1932, he was sent home from school because of 
abdominal pain and rigidity but the signs 
quickly disappeared. On May 2, 1932, a similar 
attack occurred. A tender mass was felt in the 
region of McBurney’s point. A film of the ab- 
domen showed a group of calcified lymph nodes 
lying on the right of the sth lumbar vertebra. 
A small intestinal study, May 4, 1932, showed 
the barium in the lower ileum in one hour. On 
several films, loops of proximal or middle ileum 
overlying the calcified nodes were very narrow, 
about one-third orone-fourth the normal width, 
with ragged irregular margins. On roentgeno- 
scopic examination they showed continuously 
active peristalitic movements. Marked tender- 
ness was present over the calcified nodes. The 
terminal ileum showed exaggerated mucosal 
folds; it, the cecum and the ascending colon 
appeared irritable. At nine hours the ileum was 
empty but the stomach contained a barium 
residue. The irritability of the terminal ileum 
led me to suspect ileocecal tuberculosis. The 
pain continued and the patient was operated 
upon May 20, 1932. Free fluid was present in 
the peritoneal cavity. The cecal wall and distal 
ileum were possibly slightly thickened but 
nothing was seen to suggest tuberculosis. Cal- 
cified nodes were felt in the ileocecal angle and 
enlarged, non-calcified nodes were seen in the 
mesentery of the ileum. The appendix seemed 
slightly thickened and the vessels over it were 
injected. It was removed. The pathologist 
found polymorphonuclear leukocytes in the 
lumen of the proximal third and in the sub- 
mucosa. He said, “I believe this might be con- 
sidered a very early case of acute appendicitis 
in spite of the fact that the mucosa is intact and 
the muscular wall free from infiltration.”’ Post- 
operative convalescence was uneventful. In 
this instance the question might be raised as to 
whether the narrowing of the loops of ileum 
was due to the calcified nodes or to a reflex 
disturbance from the early appendicitis. Un- 
fortunately no follow-up history is available. 
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Fic. 5. Case vir. A group of calcified nodes lies to 
the right of the sth lumbar vertebra. The loops 
of ileum overlying them are narrow and irregular 
in width. Continuously active peristalsis and wide 
areas of spasm were observed ‘with the roent- 
genoscope. A six hour gastric residue was found. 


COMMENT 


Allof these patients suffered from abdom- 
inal pain. They all had calcified mesen- 
teric lymph nodes which, it seems probable, 
were directly related to the symptoms in 
Cases I, lI, Iv, v and vi, but not in Case 
11. In Case vii they might have had some- 
thing to do with the pain and digestive 
disturbance suffered through childhood but 
probably not with the acute symptoms for 
which operation was performed; yet it 
must be noted that the acute appendicitis 
was in avery early stage. In Cases 1, 1v and 
v1, excision of calcified nodes interrupted a 
succession of attacks lasting as long as two 
or three years. 

Various manifestations of disturbed 
small intestinal physiology were observed. 
Spasm in the loop or loops of small intes- 
tine adjacent to the nodes was noted roent- 
genologically in Cases 1, 1, vI and vu, 
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and at operation in Case tv. Delay in the 
passage of barium at the site of the calci- 
fied nodes was found in Cases 11, 111, v and 
vi. A nine hour ileal residue was present 
in Cases 1 and v, and a twenty-four hour 
ileal residue in Cases 11 and 11. Delay in 
the ileum was frequently associated with 
hypermotility of the proximal part of the 
small intestine. Active reversed peristalsis 
in the ileum—not a “pendulum” move- 
ment—was seen in Case 111. Delay in the 
emptying of the stomach, apparently 
reflex origin, was found in Cases I11, Iv, V1 
and vii. 

The fact that two conditions occur to- 
gether does not necessarily mean that one 
causes the other. However, these disturb- 
ances in small intestinal physiology seemed 
to take place in loops of intestine directly 
adjacent to calcified nodes. The puckering 
and contraction of the mesentery about 
them and the distortion of the blood 
vessels make it seem very likely that the 
nerve fibers are involved in the process. 
A mechanism for a disturbance in intestinal 
physiology would seem to be present. One 
manifestation of abnormal intestinal physi- 
ology observed in these cases is spasm, and 
spasm of the intestine offers at least one 
possible explanation for pain. Occasionally 
a patient says that pressure on the calcified 
node reproduces the pain for which relief 
is sought. 

It may be pertinent in passing to discuss 
briefly the question of etiology of calcified 
mesenteric nodes. No other cause than 
tuberculosis has as yet been proved, to the 
best of my knowledge. However, it is of 
interest that (1) calcified nodes in which 
there is no reliable evidences of tuberculo- 
sis, even by guinea pig inoculation, are 
often associated with (2) enlarged, abnor- 
mal, non-calcified nodes in which no his- 
tologic evidence of tuberculosis is present. 
Guinea pig inoculation with material from 
such a node removed at the second opera- 
tion in Case Iv gave a negative result for 
tuberculosis. Furthermore, in this case at 
the second operation the small, tubercle- 
like, yet non-tuberculous elevations scat- 
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tered over the visceral peritoneum were 
very like the small elevations found in 
association with nonspecific ileitis (Ho- 
mans and Hass). In another case, not in- 
cluded in this report, a calcified node as 
well as numerous abnormal non-calcified 
nodes were associated with proved early 
non-tuberculous ileitis. Strombeck believes 
that calcified mesenteric nodes are all of 
tuberculous origin and that they reduce 
the resistance of the regional lymphatic 
structures to non-tuberculous infection. 
While it is impossible to prove that a 
calcified node did not originally come from 
an acid-fast infection, the possibility of a 
non-tuberculous origin in some cases can- 
not as yet be ruled out. 


SUMMARY 


Seven cases are reported in which 
evidence of abnormal small intestinal 
physiology was associated directly with 
calcified mesenteric lymph nodes. 

This abnormal small intestinal physi- 
ology was demonstrated by roentgen 
methods in six cases and at operation in 
one case. 

It consisted of (1) localized spasm, 
i.e., narrowing of a small segment adjacent 
to the calcified node, either temporary 
reat a peristaltic wave or persistent; 

2) persistent generalized spasm of a group 
2 small intestinal eee | in the region of 
the diseased nodes; (3) delay in the passage 
of barium at the site ee the calcified node; 

) delay in the emptying of the ileum for 
periods of over nine hours. 

4. The possibility that this disturbed 
physiology in the small intestine may be 
one explanation for the symptoms often 
associated with calcified mesenteric lymph 
nodes is suggested. 
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DISCUSSION 


Dr. Lester Levyn, Buffalo, N. Y. Mesen- 
teric lymphatitis has been recognized for many 
years as a definite clinical entity. Considering 
the relative frequency with which this con- 
dition is encountered, especially after calcifica- 
tion of the nodes has occurred, it is surprising 
that its importance has not been stressed to a 
greater extent by roentgenologists, since the 
recognition can only be made on the roent- 
genogram. 

In 1928, Dr. Golden presented a very ex- 
cellent paper before this Society on the “Clini- 
cal significance of calcified abdominal lymph 
nodes.” Since that time it has been my practice 
not merely to mention their presence in passing 
but to emphasize to physicians the réle of these 
glands as a probable factor in the production of 
abdominal symptoms of otherwise undeter- 
mined origin. In adults, the symptoms fre- 
quently are those of duodenal ulcer, gallbladder 
disease or renal calculus. 

To my knowledge, Dr. Golden is the first 
worker to describe the changes that occur in 
small intestinal physiology due to calcified mes- 
enteric nodes. The only change I have observed 
is reverse peristalsis in the duodenum which I 
did not attribute to the presence of the calcified 
nodes. After seeing the work of Drs. Ravdin, 
Johnston and Pendergrass in the Scientific Ex- 
hibit, | am convinced that it is very difficult in 
most instances to differentiate between normal 
and abnormal small intestinal patterns. These 
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workers showed marked differences in physiol- 
ogy and patterns when various food substances 
were administered with the barium. The accu- 
racy of our interpretation will depend largely 
upon the adoption of a standardized barium 
mixture. 

I wish to reiterate the clinical importance of 
calcified mesenteric lymph nodes. Only last 
week I visited a moderately large tuberculosis 
sanatorium. The physician-in-chief was famil- 
iar with the so-called acute lymphadenitis. 
However, he was quite unaware that calcifica- 
tion of the mesenteric lymph nodes is apt to 
produce symptoms. Routine gastrointestinal 
studies are conducted on all patients in his insti- 
tution. No preliminary scout films are made. 
His attention had never been directed to the 
shadows of calcified nodes. At the time, there 
were three adult patients at the sanatorium 
who suffered from occasional attacks of pain 
in the right lower quadrant, accompanied by 
vomiting and extreme weakness; no elevation 
of temperature during the attacks and no 
leukocytosis. In one, appendectomy had been 
performed during childhood. The doctor was 
very much interested and said he would request 
roentgenograms of the abdomen in these cases 
and advise me of the results on my return to 
Buffalo. 

Dr. Golden is to be congratulated on his ob- 
servations of the disturbance in small intestinal 
physiology as presented to us. 


Dr. Howarp E. Ruaates, San Francisco. In 
the past year we have seen three young girls 
under fifteen who had symptoms suggestive ot 
chronic appendicitis, rather a typical lower 
right quadrant pain sometimes associated with 
vomiting. All three of them came to operation, 
presumably for appendicitis and all of them had 
acutely inflamed mesenteric glands which had 
not yet calcified so that there is no question 
that the acute stages give even more definite 
reflex symptoms than the calcified ones. Two of 
them were fluoroscoped before operation and 
the only positive findings were ileal stasis and 
fairly localized tenderness. 
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EMPHYSEMATOUS BLEBS AND BULLAE* 


By EUGENE FREEDMAN, M.D. 


CLEVELAND, OHIO 


IKE congenital cystic conditions of 
the lung, the emphysematous blebs 
and bullae have been given almost no con- 
sideration in medical literature. The num- 
ber of roentgenologically diagnosed and 
subsequently proved cases is still small. 
The shadows that these emphysematous 
blebs and bullae cast on the roentgenogram 
belong to the so-called ‘annular shadows.”’ 
Fishberg® was one of the first authors 
to raise the question as to whether all the 
annular shadows, that are seen in certain 
lung roentgenograms—mainly in the apices 
and that heretofore have been diagnosed 
as Cavities, are cavities or are due to some 
pathologic conditions like localized pneu- 
mothorax. He felt that many of them were 
due to pneumothorax, but was not success- 
ful in proving his theory. Of a total of 8 
cases, in 7 instances he called the annular 
shadows localized pneumothorax, but in 
the latter cases two post-mortem examina- 
tions were carried out and in both the 
shadows were proved to be cavities and 
not pneumothorax. Fishberg’s paper, how- 
ever, aroused the interest of American 
roentgenologists, and during the following 
years numerous publications appeared on 
the annular shadows and their significance. 
Sampson, Heise and Brown’ in 1918 
stated that many of the so-called “cavi- 
ties’ seen on the roentgenograms are not 
intrapulmonary lesions, but intrapleural, 
and are situated between the lobes or 
between the lungs and chest wall, repre- 
senting interlobar hydro-, or pneumo- 
thorax, or localized pneumothorax. The 
authors felt that these structures changed 
very rapidly in size on the roentgenograms, 
while a cavity would not do this. Evans?® 
in 1919 also admonished roentgenologists 
not to diagnose all ring shadows as cavities 
and demonstrated some shadows which he 


believed were due to pleural structures 
rather than to cavities. 

Amberson! in 1924 stated that annular 
pleural shadows were realities which must 
be distinguished from intrapulmonary cav- 
itation. The lesion casting such shadows 
appears most often caused by localized 
pleurisy, which undergoes rapid changes 
in size. These publications swung the 
pendulum in the other direction, and while 
previously every ring shadow on a chest 
roentgenogram was diagnosed as a cavity, 
during the following years many of the 
typical ring shadows were considered to 
be due to hydro- or pneumothorax. 

Despite the numerous roentgenologically 
demonstrated cases of localized apical 
pneumothorax, there was no further report 
that any of these lesions were proved at 
autopsy, and gradually the diagnosis of 
localized apical pneumothorax appeared 
more and more infrequently in the reports 
of competent roentgenologists. 

Laurell was the first to prove experi- 
mentally that emphysematous blebs and 
bullae cast ring-shaped shadows on the 
roentgenogram. He concluded from his 
experiments that very likely some of the 
ring shadows which in the early periods of 
roentgenology were indiscriminately called 
cavities and some of them which later were 
called localized. pneumothorax or pleural 
rings on account of their changeable size 
were really due to emphysematous bullae 
or blebs. 

Although both blebs and bullae repre- 
sent localized air pockets within the lungs, 
they differ from each other as far as loca- 
tion is concerned. The blebs are situated 
immediately underneath the pleura while 
the bullae are in the lung tissue itself. 

According to Miller™ in a case of bleb 
there is a rupture of the subserous layer of 


* From the Roentgenological Service of the University Hospitals and City Hospital, and the Western Reserve University School 


of Medicine, Cleveland, Ohio. 
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the connective tissue of the pleura which 
is composed of collagenous and a few elastic 
fibers and the escaping air from the rup- 
tured alveolus separates the pleura proper 
from the underlying alveoli. The rupture 
of the alveolus occurs at a point where the 
elastic fibers of the alveolar wall have 
given way, possibly from having been 
stretched to the breaking point. The air, 
having gained admission into the alveolar 
layer and having caused it to separate 
from the walls of the underlying alveoli, 
extends along the pleura in the same 
manner as a dissecting aneurysm extends 
along the wall of an artery. Miller found a 
well-marked emphysema in every case in 
which emphysematous blebs occurred. 

The bullae are also caused by ruptured 
alveoli, but in these cases the atrophic and 
dilated alveoli rupture one into another, 
coalesce and allow the formation of smaller 
or larger intrapulmonary air pockets. 

In the case of the bleb the pleura is 
separated by the air from the underlying 
alveolar walls. In the case of bullae the 
pleura retains its connections with the 
lungs, although the alveoli beneath it give 
rise to a bulla through rupture and fusion. 

According to Fischer-Wasels,’ isolated 
blebs and bullae may occur in connection 
with local indurative and_ productive 
changes in any part of the lungs without 
a generalized emphysema. He calls these 
“scar tissue vesicles’ and explains their 
formation by localized inflation and 
atrophy of the lung tissue caused by valve- 
like structures. These valves develop as a 
result of a small, localized inflammatory 
process with subsequent scar formation, 
producing a constriction of the bronchioles 
with atrophy and deformity of the cor- 
responding lung tissue. In the apices they 
commonly occur in connection with shrink- 
ing tuberculous processes. Hayashi,!® on 
microscopic examination, found these 
valve-like structures at the bases of the 
vesicles. Their microscopic appearance was 
that of deformed, atrophied lung particles. 
These valves allow the air to pass freely 
into the vesicle, but prevent it from passing 
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out again. The effect is that the vesicles 
gradually increase in size and finally rup- 
ture into either a neighboring alveolus or 
the subpleural areolar tissue. These air 
vesicles develop not only in consequence 
of localized scar tissue but also in the 
presence of foreign bodies, mucous or pseu- 
domembranous plugs of exudate in the 
bronchi. 

Bullae and blebs may occur at any age. 
They have been found in children, whose 
lungs rupture more easily than those of 
adults, especially in assocation with con- 
ditions where an extensive mechanical 
misuse of the lung has occurred (pertussis, 
pneumonia, asthma, etc.). 

Gielezyfiski® demonstrated numerous 
pearl-like air bubbles on the pleural surface 
of the chest of an infant who died of 
bronchopneumonia. Similar blebs were 
found near the right hilus and in the an- 
terior mediastinum. The patient also had a 
pneumothorax on the right and a subcu- 
taneous emphysema in the anterior portion 
of the chest and the neck. Gielezyfski 
explained the findings as a rupture of a 
distended emphysematous alveolus, from 
which the air extended into the pleural 
cavity, mediastinum and eventually into 
the soft tissues of the neck and thorax. 

Jaderholm" found in the roentgenogram 
of the chest of a boy, aged eighteen, an 
area of increased radiability throughout 
the left base. In this area only a few gracile 
lung markings could be seen. Later lipiodol 
was injected into this part of the lung and 
the bronchi were found to be normal. The 
author concluded that no other explanation 
than that of a bullous emphysema could 
be given for the changes. It was impossible 
to determine the mode of development, 
but the author suggested that it was most 
likely the end-result of one of the patient’s 
previous attacks of pneumonia. 

Laurell,’ who experimentally produced 
blebs and bullae in excised calves’ lungs 
by inflating air into the trachea, found 
that emphysematous bullae, as a rule, were 
less distinctly visualized on the roentgeno- 
gram than blebs, especially if they were 
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situated in a part of alung that was already 
the site of a marked generalized emphy- 
sema. He also found that blebs and bullae 
did not always produce roentgenologically 
recognizable changes. At times the shadows 
cast by these structures are linear, vacuo- 
lated in type simulating bronchiectasis; 
others, of course, are circular. Some of the 
small blebs and bullae may cast patchy 
shadows suggesting the roentgenological 
appearance of areas of bronchopneumonic 
consolidation. The subpleural blebs usually 
form circular, ring-shaped shadows. Based 
on histological findings Laurell explained 
the ring shadows on the roentgenograms 
as being produced by a zone of atelectasis 
in the neighboring alveoli caused by the 
pressure of the air pocket. 

According to recent investigations the 
emphysematous blebs and bullae play an 
important part in the production of spon- 
taneous pneumothorax in the _ healthy 
individual. Orth’? has given an accurate 
microscopic description of these vesicles, 
but no particular significance was attached 
to them. Hayashi'® and Fischer® and 
Fischer-Wasels’ demonstrated first that 
these vesicles may give rise to spontaneous 
pneumothorax. Cummer,’ Dorendorf,* and 
Reiche'® believed previously that spon- 
taneous pneumothorax was produced by 
latent, nondemonstrable tuberculosis. 

Kjaergaard," in his excellent monograph 
on spontaneous pneumothorax, arrived at 
the conclusion that spontaneous pneumo- 
thorax in the apparently healthy lung was 
due to the rupture of a valve vesicle on the 
surface of the lung. His conclusions are 
based on 6 cases which came to autopsy. 
In each of these cases the pneumothorax 
was found to be due to the rupture of a 
solitary valve vesicle at the apex of the 
lung, with or without scar tissue, but with- 
out any demonstrable sign of an active 
tuberculosis. 

He also made a careful study of 51 cases 
of spontaneous pneumothorax; 49 of these 
patients were followed by systematic roent- 
gen examinations for at least three years 
and only one of them developed pulmonary 
tuberculosis subsequently. 
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Obstructive processes of the trachea or 
bronchi caused by either intrinsic or ex- 
trinsic lesions may lead to formation of 
blebs and bullae even in the absence of a 
generalized emphysema. 

Apparently emphysematous bullae and 
blebs are not uncommon. According to 
Laurell the reason that they are not seen 
more often at autopsy is that they are 
seldom the cause of death. 

The roentgenological features of the 
blebs and bullae in 5 cases, 4 of which 
came to autopsy, are presented herewith. 
In 4 of them the roentgenological diagnosis 
of emphysematous blebs or bullae was 
made and in one case the bulla was thought 
to represent a tuberculous cavity. 

CASE REPORTS 

Case 1. A colored male, aged thirty-five, was 
admitted to City Hospital complaining of hav- 
ing had a slightly productive brassy cough for 
the preceding few months associated with 
shortness of breath. There was no hemoptysis. 
He felt as though someone was choking him 
and he had to hold his head forward to relieve 
this pressure. He had had chancre in 1916 and 
received some antiluetic treatment at that time. 

Examination showed a retraction of the 
sternum and intercostal spaces during inspira- 
tion. Expiration was less labored. All accessory 
respiratory muscles were in use during respira- 
tion. Auscultation revealed a marked inspira- 
tory stridor. Percussion revealed’ a marked 
aortic widening. The cervical veins were found 
engorged and a good tracheal tug could be 
elicited. The Wassermann reactions were four 
plus. 

A combined roentgenoscopic and roentgeno- 
graphic examination showed a circular shadow 
in the upper mediastinum which was inter- 
preted as either an aortic or an innominate 
aneurysm. 

The lung fields showed a peculiar variation 
from normal. The entire left apex and sub- 
apical region were occupied by a large area of 
increased brilliancy (Fig. 1), in the midst of 
which only a few lung markings could be seen. 
The lower border of this area was represented 
by a downward convex, hairline-like area of 
increased density. A few similar curved linear 
shadows could be seen throughout the middle 
third of the left lung field and throughout the 
right upper lobe. The right upper lobe also 


contained a few smaller areas of increased 
radiability. In addition, the rest of the lung 
fields contained numerous, straight linear 
shadows of increased density intersecting each 
other, producing a bizarre pattern and extend- 
ing from the hila toward the lateral chest wall 
and both bases. 

The appearance of the upper lobes sug- 
gested air-containing hollow spaces in the 
lungs. The walls of these air-containing areas 
were of hairline thinness, finely curved and oc- 
cupied the upper lobes, even in places where 
they did not seem to surround increased air- 
containing areas. The type of the other linear 
shacows in the dependent portions of the lungs 
was entirely different, the latter being thicker 
and straight, and it was thought that there were 
two distinct lesions in the lungs. The appear- 
ance suggested large emphysematous blebs in 
both upper lobes combined with a _non- 
tuberculous extensive fibrotic process through- 
out the dependent portions of the lungs. 

At the autopsy, by Dr. Herbert Reichle, an 
aneurysm of the transverse arch of the aorta 
at the exit of the innominate artery was found 
which pressed on the trachea, and produced 
two shallow ulcers on its mucous membrane 
just above the bifurcation. 

The anterior border of the left lung was found 
markedly lobulated. These lobules appeared to 
be overinflated and did not collapse even when 
the ligature was removed from the trachea. 
Similar overinflated areas were found on the 
antericr surface of the right lung also. Upon 
opening the sacs, loose strands of fibrous tissue 
were found adherent to all walls of the sac. 
Incision into the other bullae also showed over- 
inflated areas of lung tissue rather than cav- 
ities. Cut section of both lungs revealed a re- 
markable increase in connective tissue, the 
strands of which were arranged in a bizarre 
fashion. Anthracotic pigment was found every- 
where. The pathological diagnosis, in addition 
to the aneurysm, was giant emphysematous 
bullae, generalized emphysema and anthracotic 
fibrosis of the lungs. 

The microscopic examination showed an ex- 
tensive and severe alveolar emphysema, rup- 
ture of the alveolar walls and formation of 
bullae. 


Case 11. C. M., a white male, aged sixty-four, 
was admitted to the University Hospitals on 
November 7, 1934, complaining of paralysis of 
the right arm and leg of four weeks’ duration, 
with gradually increasing dyspnea, slight cough 
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and no expectoration. On clinical examination 
signs of aortic dilatation were found. The blood 
Wassermann test was four plus, but the spinal 
fluid examination was negative. 

The chest was emphysematous, barrel shaped 
with resonant percussion note everywhere. 
There were a few scattered inconstant crepitant 
rales at both bases. 

Roentgen studies on November 11, 1934, re- 
vealed a marked dilatation of the entire aorta 
with numerous calcified plaques along the 
posterior and lateral wall of the descending 


Fic. 1. Case 1. Roentgenogram showing a large area 
of increased brilliancy in the left apex and sub- 
apical region. There are numerous smaller, similar 
areas throughout the right upper lobe. All of them 
are demarcated by fine curved lines of increased 
density and represent emphysematous bullae. The 
large mediastinal shadow is due to an aneurysm of 
the innominate artery. The intersecting linear 
shadows throughout the lower lung fields are due 
to an anthracosis. 


aorta. There was a fusiform aneurysm in the 
midportion of the descending aorta measuring 
about 10 cm. in length and 4.5 cm. in width. In 
the apex of the right lower lobe, near the hilus, 
there was an irregularly circular structure 
measuring about 4 cm. in diameter, which con- 
sidering the entire clinical picture and the fact 
that it did not cause any subjective or objective 
symptoms, despite its size, was thought to be 
possibly due to a syphilitic gumma. 

The lung fields showed increased radiability, 
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Fic. 2. Case u. Roentgenogram showing numerous 
emphysematous blebs or bullae in left upper lobe 
(arrows) represented by an area of increased bril- 
liancy and by fine, curved, linear shadows. There 
is marked generalized emphysema. There is an 
aneurysm of the descending aorta. There is a pos- 
sible gumma in the apex of the right lower lobe. 


increased markings and wide intercostal spaces, 
due to an emphysema. In addition the left 
apex and subapical region showed an unusually 
marked translucency with an almost complete 
absence of the lung markings. Only a few 
gracile curved and linear shadows were seen to 
traverse this area (Fig. 2). On account of the 
marked emphysema elsewhere in the lungs, 
the absence of any clinical symptoms and the 
marked similarity of the roentgen changes be- 
tween this case and Case 1, multiple emphy- 
sematous blebs were suggested as the cause of 
the changes. There was another similarity be- 
tween Cases 1 and 11, i.e., the presence of an 
aortic aneurysm. The other similarity con- 
sisted in the apical situation of the blebs. This 
situation can be explained by the fact that the 
respiratory excursions in these regions are less 
extensive than in the lower thoracic regions on 
account of the more fixed position of the upper 
ribs. Hence, inacaseof pressure by an aneurysm 
on one of the major bronchi, the stagnation 
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of the air will be more marked in upper parts 
of the lungs, and emphysematous blebs and 
bullae will be more likely to develop there. 


Case 11. A white male, aged fifty-one, was 
admitted to the University Hospitals on August 
11, 1934. He had not felt well for the preceding 
six months; the main symtpoms were weak- 
ness, cough and purulent expectoration. He had 
begun to expectorate blood-streaked sputum 
four months previously and had frank hemop- 
tysis just before admission. The total loss in 
weight during the preceding few months was 
25 pounds. 

The physical examination revealed an 
emaciated man sitting in an orthopneic posi- 
tion, breathing as if he had obstructed air 
passages. The dyspnea was exceedingly marked 
but there was no evidence of cyanosis. The 
right chest was markedly restricted in ‘its 
movements. Over the right middle and lower 
lobes there was a dullness but not flatness. 
The breath sounds over this area were sup- 
pressed, and the tactile fremitus was impaired. 
The entire clinical picture was suggestive of a 
malignant tumor in the lung. 

A roentgenogram taken on August 13, 1934, 
showed a dense, mottled consolidation through- 
out almost the entire distal half of the right 
lung. The right diaphragm was displaced up- 
ward and the heart and trachea to the right 
indicative of some collapse of the involved lung. 
The upper mediastinum was enlarged to the 
right and lobulated in appearance. 

A little to the right of the right hilus there 
was a fine, medially convex, linear shadow of 
increased density, the anatomical situation of 
which did not correspond with any of the inter- 
lobar septa. Lateral to this line the lung be- 
tween the fifth to eighth posterior ribs showed 
a roughly circular area of increased brilliancy. 
This area measured about 6 cm. in diameter and 
except for its medial border it was not well 
demarcated (Fig. 3). The left lung was clear. 

A roentgen diagnosis of primary malignancy 
of the right main bronchus with metastatic 
nodes to the mediastinum and partial collapse 
of the right lung was made. The area of dimin- 
ished density with the fine linear curved medial 
border was considered to be suggestive of an 
emphysematous bleb. 

At autopsy, by Dr. Alan R. Moritz, the 
right major descending bronchus was found 
to be completely encased in a grayish-white 
firm tumor, measuring 7X4 cm. in diameter. 
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Vet. Ne. 
large metastatic tumor masses were found in 
the upper mediastinum. On the posteromedial 
surface, corresponding to the site of the area 
of increased brilliancy on the roentgenogram, 
an ovoid mass measuring 5 cm. in diameter 
was found. This area contained air and upon 
section revealed a wall made upof lungsubstance 
and pleura, due to an emphysematous bulla. 

Microscopic section through the wall of the 
bulla revealed its outer surface to be covered 
with flattened mesothelium and the wall to 
be composed of a small amount of relatively 
acellular fibrous connective tissue, containing 
deposits of anthracotic pigment. The inner sur- 
face of the wall of the bulla consisted of com- 
pressed alveolar walls. A few ruptured septa 
projected into the lumen of the bulla. The sur- 
rounding lung showed emphysema. 


Case tv.* D.S., white male, aged seven weeks, 
was admitted to the Babies and Children’s 
Hospital of Cleveland on September 18, 1934, 
on account of difficulty in breathing since 

* This case is published through the courtesy of Dr. H. J. 


Gerstenberger, Professor of Pediatrics, Western Reserve Uni- 
versity, Cleveland, Ohio. 


Fic. 3. Case ur. Roentgenogram showing an em- 
physematous bulla in the middle third of the 
right lung (arrows), The lower border of the 
bulla is represented by a fine curved line. The 
mottling in the right base is due to a primary 
lung tumor and the enlarged mediastinum, to 
metastatic nodes. 
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Kic. 4. Case 1v. Roentgenogram taken during deep 


inspiration showing a marked emphysema 
throughout both lungs with a slight right dis- 
placement. 


birth and failure to take food properly. About 
eight days before admission patient had con- 
vulsions lasting for five minutes. 

The respiration was forceful and almost 
purely costal in type. All the accessory muscles 
seemed to be employed. On inspiration there 
was a marked retraction of the suprasternal 
region. The expiratory phase was somewhat 
prolonged. The percussion note was resonant 
throughout and the breath sounds were normal. 

The child’s respiratory difficulty was so 
great that numerous possibilities were sug- 
gested, among which were paralysis of the dia- 
phragm, anomaly of the diaphragm, diaphrag- 
matic hernia, or a possible cerebral injury. 

A roentgen study at the X-Ray Service of 
the Babies and Children’s Hospital on Sep- 
tember 18 revealed a marked depression of 
both leaves of the diaphragm. Their excursions 
were short and jerky. Both lung fields were 
very translucent, containing increased amounts 
of air and the intercostal spaces were wide, 
indicating an emphysema. No area of infiltra- 
tion could be seen (Fig. 4). 
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ic. 5. Case 1v. Roentgenogram taken in the ex- 
piratory phase forty-seven days later shows a semi- 
circular linear shadow of increased density in the 
medial portion of the right apex. At autopsy an 
emphysematous bleb was found in the corre- 
sponding area. The right displacement of the 
heart is more marked than before. 


At a subsequent examination on November 
5, 1934, the diaphragms were higher in posi- 
tion than previously. The heart and trachea 
were displaced to the right. The lungs still 
showed increased translucency. This examina- 
tion also revealed an outward convex linear 
shadow of increased density in the medial por- 
tion of the right apex, which measured about 
4 cm. in length (Fig. 5). This shadow was 
thought to be due to an emphysematous bleb. 
No satisfactory explanation could be given for 
the marked emphysema at any of the clinical 
and roentgenological examinations. 

At the autopsy, performed by Dr. E. B. 
Helwig, on November 5, 1934, trabecular 
mucosal thickening of the membranous urethra 
(urethral valves) was found with a marked 
secondary dilatation of the prostatic urethra. 
Both lungs were quite voluminous, the pleura 
was thin, smooth and glistening, revealing a 
pale, pinkish-gray color in the anterior por- 
tions. Upon sectioning, the dependent portions 
showed a purplish-red color, were somewhat in- 
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creased in consistency and the seat of a moder- 
ate atelectasis. This was most prominent in 
both lower lobes. The anterior portions of both 
lungs, but predominantly the upper lobes, 
were the seat of marked emphysematous 
change. In the medial part of the anterior 
surface of the right upper lobe there were a 
few emphysematous blebs, involving an area 
measuring about 3.5 cm. in diameter (Fig. 5). 
The bronchial tree and its radicles were free of 
pathological changes. 

Microscopical sections of the lower lobes 
revealed the alveoli in many instances to be 
collapsed and the interalveolar septa to be 
thick. In some instances the alveoli were 
edematous and contained red blood cells and a 
few histiocytic cells. No acute inflammatory 
changes were observed. In sections of other 
parts of the lung the alveoli were spacious, air- 
containing and the interalveolar septa were oc- 
casionally ruptured. The alveoli for the most 
part were empty and the bronchi and bron- 
chioles showed some desquamation of the lining 
epithelium. Unfortunately no sections were 
taken from the site of the emphysematous 


‘bullae. 


Consequently the picture was that of a 
combination of atelectatic patches throughout 
the lower lobes, with a marked bleb formation 
in the right apex. The atelectasis was very 
likely a contributing factor in the subsequent 
development of the emphysema. It could not 
be definitely determined whether or not the 
atelectasis was congenital or acquired, although 
the history of difficulty in breathing since 
birth appeared to favor the former supposition, 


Case v. A white male, aged thirty-five, was 
admitted to Cleveland City Hospital with a 
history of cough and expectoration of muco- 
purulent sputum for the preceding months. 

Roentgenograms taken of the patient’s chest 
on October 11, 1933, disclosed an advanced 
fibro-ulcerative tuberculous process through- 
out the proximal two-thirds of the right lung 
and an extensive fibrotic process throughout 
the upper half of the left lung. Both hila were 
retracted upward and the trachea was displaced 
to the right. 

On a subsequent examination, three months 
later, there was an additional pleural effusion 
encapsulated throughout the lateral portion of 
the left base. This examination also revealed 
a ring-shaped area of increased density in the 
lateral portion of the left subapical region 
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which measured about 5 cm. in diameter. The 
thickness of the wall of this shadow measured 
about 2 or 3 mm. The ring-shaped shadow sur- 
rounded a similar-shaped circular shadow of 
diminished density (Fig. 6). On the previous 
examination this was not present and the 
appearance indicated a cavity in the left apex 
that had developed during the preceding three 
months. 

The patient died on January 30, 1934, and 
the post-mortem examination, by Dr. Herbert 
Reichle, revealed a chronic conglomerate tu- 
berculosis of the right upper, and lefc upper and 
lower lobes. These were numerous cavities in 
the right upper lobe. However, the shadow in 
the left apex, which had been interpreted as a 
cavity, proved to represent an emphysematous 
bleb measuring 5 by 2.5 by 4 cm. in diameter 
(Fig. 7). 

DISCUSSION 

The foregoing cases show the types of 
shadows that some emphysematous blebs 
and bullae may cast on the roentgenogram. 


Kic. 6. Case v. Roentgenogram showing a dense 
mottling throughout the proximal two-thirds of 
both lung fields, due to an extensive tuberculous 
process. There are numerous small cavities in the 
right upper lobe. The cavity-like structure in the 
left apex (arrows) is due to an emphysematous 


bulla. 
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Fic. 7. Case v. Photograph of vertical section of left 


lung showing a conglomerate tuberculous process 
in the entire upper lobe and emphysematous bulla 
in the lateral portion of the apex (arrows). 


In the first case the number of curved 
shadows around the shadows of diminished 
density aroused the suspicion that they 
represented something other than cavities. 
The thinness of the marginal shadows was 
also unusual for cavity walls, and there 
was no evidence of sufficient amount of 
consolidation in the upper lobes to justify 
the diagnosis of cavity. Pneumothorax was 
also considered but there was no clinical 
history of a previous artificial pneumo- 
thorax. A spontaneous bilateral pneumo- 
thorax was excluded because of the great 
number of the shadows, and the patient did 
not give a history of a sudden onset which 
is almost always present in cases of spon- 
taneous pneumothorax. 

The presence of a large aneurysm accom- 
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panied by excessive shortness of breath 
was also of aid in establishing the diagno- 
sis. There was no question that the pro- 
duction of the blebs was caused by the 
combination of three factors, as proved at 
the autopsy, the fibrosis produced by the 
pneumoconiosis, the extensive emphysema 
secondary to the pneumoconiosis and the 
pressure on the trachea by the innominate 
aneurysm, causing a ball-valve obstruction 
in an already severely damaged lung which 
had all the conditions for the spontaneous 
formation of an emphysematous bleb even 
without the additional obstruction of the 
trachea. 

The second case showed many similar 
features both clinically and roentgenologi- 
cally. 

In the third case the bleb was single and 
was situated near the right hilus. Its roent- 
genological recognition was aided by the 
finding of a circular area of brilliancy in 
the upper part of the lung, which was al- 
ready the site of an obstructive emphy- 
sema. The medial border of this area was 
formed by a semicircular hairline shadow 
of increased density. Its lateral border was 
not sharply demarcated. The lower half of 
this lung showed evidence of tumor forma- 
tion and the upper mediastinum contained 
numerous metastatic nodes. The autopsy 
revealed an emphysematous bulla at the 
corresponding site. 

The fourth case showed only the outer 
wall of the emphysematous bleb repre- 
sented by a semicircular curved shadow. 
Its diagnosis was facilitated by the serial 
examination and by the presence of the 
extensive generalized emphysema. The de- 
velopment of the bleb was very likely 
secondary to a congenita! atelectasis. 

The fifth case illustrates one of the pit- 
falls in the diagnosis of cavity. Here there 
were all the essential roentgenological 
requisites for a diagnosis of cavity. The 
patient had a considerable amount of con- 
solidation in both upper lobes, and many 
cavities in the right upper lobe, and be- 
tween two examinations, with an interval 
of three months, there developed what 
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appeared both roentgenographically and 
roentgenoscopically to be a cavity on the 
left side. The wall of the bleb was also 
rather thick, measuring about 2 mm., con- 
siderably thicker than the walls in the pre- 
ceding cases. 

Miller'® published the report of a similar 
case recently where the deceptive appear- 
ance of a large emphysematous bulla led to 
an erroneous diagnosis of tuberculous 
cavity. 

Arnell? also stated that formations other 
than cavities due to dissolution of pul- 
monary tissue or the pathologically ex- 
tended bronchus can be the cause of annu- 
lar shadows. But many cases of annular 
shadows will be diagnosed as cavernous 
tuberculosis which are cases of innocuous 
subpleural or interstitial emphysematous 
blebs. Many of the so-called mute cavities 
in the lungs are perhaps such compara- 
tively harmless formations. 

The diagnosis of emphysematous blebs 
or bullae can be made with relative ease 
in some cases. In others their correct inter- 
pretation is difficult or impossible, mainly 
if they develop in a part of a lung which is 
already the site of tuberculous infiltration. 

A localized pneumothorax can be differ- 
entiated from a bulla or bleb by the fact 
that in the latter, despite the area of in- 
creased brilliancy and lack of normal lung 
markings, no shadows can be seen which 
would indicate the contour of a collapsed 
lung. 

In differentiating congenital cysts of the 
lung from emphysematous blebs or bullae 
one has to pay special attention to the 
walls of these structures, which are rather 
coarse and often finely frayed out in cysts, 
while in blebs or bullae they are very fine, 
hairline-like in thinness and sharp. Evi- 
dence of a generalized emphysema of an 
aortic aneurysm, shadows suggesting a 
lung or a mediastinal tumor, atelectatic 
patches, areas of pneumonic consolidation 
should all be brought into relationship with 
the finely curved ring and oval shadows, 
since these are some of the conditions 
which by interfering with the normal res- 
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piration lead most commonly to the for- 
mation of emphysematous blebs or bullae. 
A thorough knowledge of the clinical his- 
tory, i.e., the knowledge of the presence or 
absence of asthmatic attacks or of a pre- 
vious acute respiratory disease associated 
with strenuous cough may be helpful at 
times. 
CONCLUSIONS 

1. Emphysematous blebs and bullae are 
often recognizable on the roentgenogram 
as localized areas of increased brilliancy in 
the lung fields, surrounded most commonly 
by thin hairline-like curved and annular 
shadows which are due to a zone of atelec- 
tasis in the neighboring alveoli caused by 
the pressure of the air pockets. 

2. The lungs need not show the roent- 
genological evidence of generalized emphy- 
sema since blebs and bullae are occasion- 
ally found in the absence of a generalized 
emphysema. In the latter cases, the air 
pockets are usually secondary to localized 
scar tissue. 

3. Attacks of asthma or of strenuous 
cough, aortic aneurysms, mediastinal or 
lung tumors, patches of atelectasis or of 
pneumonic consolidation may lead to the 
formation of blebs and bullae by inter- 
fering with the normal respiratory mech- 
anism. 

4. Occasionally an emphysematous bleb 
or bulla may closely simulate a tuberculous 
cavity. 

5. It is surmised by various authors that 
some tuberculous cavities may have been 
originally emphysematous blebs, which 
had been secondarily infected. 

6. Emphysematous blebs and bullae play 


an important rdéle in the production of 


spontaneous pneumothorax. 

7. There is a possibility that the so- 
called annular shadows which were pre- 
viously considered to be due to encapsu- 
lated, localized pneumothorax, mainly on 
account of the rapid decrease in their size, 
were due to emphysematous blebs and 
bullae. 
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THE ROENTGEN TREATMENT OF MALIGNANCY 
USING FILTRATION EQUIVALENT 
TO5 MM. COPPER* 
By E, A. MERRITT, M.D., and R. RHETT RATHBONE, M.D. 
Warwick Clinic and Garfield Memorial Hospital 


WASHINGTON, D. C, 


HE. desirability of increasing filtration 

above 0.§ mm. copper at voltages at 
or near 200 kv. (peak) is still controversial, 
notwithstanding the very substantial con- 
tribution by Coutard! favoring heavier 
filters. Those who deny the value of in- 
creased filtration do so on the premise that 
filtration above 0.5 mm. copper represents 
wasted energy. Most observers who have 
had an opportunity to compare skin reac- 
tions and results obtained with 0.5 mm. 
and 2.0mm. copper filtration are convinced 
of the latter’s superiority. The purpose of 
this communication is to set forth our 
experience with a 200 kv. (peak) apparatus 
and to support the thesis that the results 
we have obtained justify further investi- 
gation by actual clinical application of 
such voltages with filters as heavy as 5 
mm. copper or its equivalent. 

Following the work of Thoraeus® we 
have made and, for the past fifteen months, 
have been using at the Warwick Clinic a 
filter composed of 1.25 mm. tin, 0.25 mm. 
copper and 1.0 mm. aluminum. This filter 
has been used at 220 kv. (peak) (180 kv. 
effective), 20 ma., 50 cm. distance, with 
an intensity of Io roentgens per minute 
(measured in air). This filter has a maxi- 
mum wave length as defined by Thoraeus 
of 0.21 A which is the same maximum wave 
length as 5 mm. copper. We have made 
copper absorption curves and this filter 
has a half-layer value of 2.9 mm. copper at 
220 kv. (peak) which is the same as 5 mm. 
copper at this voltage. The effective wave 
length is 0.086 A. This tin filter is very 
transparent to hard roentgen rays gener- 
ated at 220 kv. (peak) and gives an inten- 
sity 35 per cent greater than 5 mm. copper. 
With this filter we have found the intensity 


of 10 r per minute at 50 cm. distance to be 
practical and economical in the treatment 
of selected deep-seated malignancies. We 
have also been treating a number of skin 
and relatively superficial malignancies (lip, 
buccal mucosa, metastatic cervical glands) 
at 25 cm. distance with an intensity of 
40 r per minute with this filter. Are the 
therapeutic results sufficiently superior 
with this increased filtration to justify its 
use? We believe thay are. 

In radium therapy, for a number of 
years, we have, in common with others, 
discarded the dictum that 2 mm. brass is 
sufficient filtration and have increased the 
filtration to I mm. and 2 mm. platinum. 
This has been done for several reasons. 
Much larger doses can be given safely 
because the permanent damage to under- 
lying subcutaneous tissue is less and the 
results appear to be improved. This brings 
up the problem of a differential biological 
reaction to short wave lengths, a concept 
that physically seems improbable and is 
denied by many because experiments with 
Drosophila eggs and wheat seedlings have 
demonstrated that the reactions with such 
test objects are independent of wave 
length. These physical considerations and 
experiments are opposed to our clinical 
observations that there is a differential 
biological reaction resulting from heavier 
filtration and therefore dependent upon 
wave length. There is support for our clin- 
ical observations in the published investi- 
gations of Russ and Scott’ who draw three 
definite conclusions from their experi- 
ments: (1) that the reactions caused in 
the skin and tumor depend not only on the 
amount of energy absorbed by the tissues 
but upon the particular wave lengths of 


* From the Radiologic Clinic of Drs. Groover, Christie and Merritt. 
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the radiation; (2) the extent of this differ- 
ential action appears to depend upon the 
nature of the tissue, and (3) because of the 
change in the right direction (more effec- 
tive on tumor) of the differential factor it 
seems to be more satisfactory to use short 
wave length radiation for any subcu- 
taneous growths. 

Krom our experience with protracted 
fractional irradiation with hard radiation 
(0.21 A maximum wave length, 5 mm. 
copper equivalent filter), we believe that 
there is a differential effect on skin or 
epidermoid structures as a group in con- 
trast to connective tissue or the supporting 
body structures as the other group. When 
0.§ mm. copper filtration is used there is a 
moderate difference in the lethal dose 
between skin and the underlying subcu- 
taneous tissues. As the filter is decreased, 
with a corresponding softening of the 
beam, we believe the lethal doses for skin 
and for the underlying connective tissue 
approach each other but never meet. Con- 
versely, as the filtration is increased to 5 


mm. copper, there is a marked widening of 


the lethal doses for skin and for subcu- 
taneous tissue. Thus we feel that increasing 
the filtration is the best method at our 
disposal for protecting the underlying sub- 
cutaneous tissues when giving a lethal 
skin dose. In our treatment of superficial 
malignancy we are impressed with the 
necessity of producing complete destruc- 
tion of the skin, as we have yet to perma- 
nently destroy a squamous cell carcinoma 
with less than a blistering dose equivalent 


to a first degree burn. In the production of 


these reactions for large 
and over) 


areas (ISX5 cm. 
heavy filtration is a necessity to 
insure healing. Heavy filtration is neither 
necessary nor advocated in giving blister- 
ing doses to very small areas, unless carti- 
lage is eroded or involved. These conclu- 
sions are based upon our daily observations 
in the treatment of skin carcinoma where 
we can readily observe the immediate and 
late effect upon both the tumor and the 
tumor bed. 

In treating opposing fields, particularly 
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the head and neck, where there is from 25 
to 50 per cent transmitted radiation from 
the opposite side, widening of the lethal 
threshold between skin and subcutaneous 
tissues is not readily observable because, 
as Quimby and McNattin® have shown, 
this transmitted radiation is very soft, even 
though high initial filtration is used. This 
soft transmitted radiation greatly reduces 
the total amount of radiation that can be 
safely given to the opposing skin surfaces 
as its destructive effect on skin and adja- 
cent supporting structures is practically 
identical. 

We believe that the function of filtration 
has been much neglected in radiation 
therapy. We have paid too much attention 
to voltage or the short wave lengths in 
the beam and have thought very little of 
the long wave lengths which are deter- 
mined entirely by the filter. Theoretically, 
the best filter is the heaviest filter we can 
use economically, as skin effect ts deter- 
mined almost entirely by the long wave 
lengths in the beam of radiation, plus the 
back-scattering. The function of filter is to 
remove these Iong wave lengths and at the 
same time harden the beam which thereby 
decreases back-scattering. In our use of 
different filters we are impressed with the 
importance of employing as hard radiation 
as is economically possible. 

For years one of us (Merritt) has been 
giving intense blistering doses of roentgen 
radiation, producing an epidermolysis, 
with filtration varying from unfiltered 
radiation to I mm. copper. This has been 
done both with single massive doses and 
with protracted fractional irradiation. The 
reactions all appear about the same at 
their height; it is in their healing and late 
effects that one observes the great differ- 
ence in contrast to heavier filtration. If 
light filtration is used there is a profound 
modification of the underlying supporting 
skin structures as evidenced by slow heal- 
ing, intense pain, and finally when healing 
does occur there is atrophy and marked 
telangiectasis. With this background of 
reactions we are impressed with the mild 
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modification and damage to the supporting 
skin structure when these same blistering 
or epidermolytic doses are given with fil- 
trations of 2 mm. copper, and more par- 
ticularly with the equivalent of 5 mm. 
copper. Such observations leave no doubt 
in our minds as to the presence of a differ- 
ential effect with harder radiation. 

The principal factors in the Coutard 
method of radiation therapy are: (1) in- 
tense epithelitis and epidermitis; (2) low 
intensity per minute; (3) daily treatment 
over several weeks’ time, and (4) the use 
of heavy filtration of about 2 mm. copper. 
In our experience, at 220 kv. (peak), filtra- 
tion equivalent to 5 mm. copper is prefer- 
able in radioresistant tumors and _ in 
deep-seated tumors. This filtration is avail- 
able to every radiologist with a machine 
capable of running from 20 to 30 ma. 

The problem of low intensity per minute 
is unsettled. In our experience with inten- 
sities ranging from 10 to 75 r per minute 
and with our goal in dosage set as an in- 
tense epidermitis and epithelitis, we have 
noticed no change with intensity in the 
relative lethal dose for skin and subcu- 
taneous tissues. This is important eco- 
nomically because since we have observed 
no decrease in subcutaneous tissue toler- 
ance with high intensities we can give our 
treatments in a few minutes rather than 
hours. In the treatment of extensive super- 
ficial malignancies involving cartilage, we 
use a 25 cm. distance and an intensity of 
40 r per minute, which means a daily 
treatment time of six minutes to deliver 
the average dose of 240 r with the filter 
equivalent to 5 mm. copper. 

The problem of the total treatment time 
in days is alsounsettled.We,incommon with 
others, feel that protraction of treatment 
time in days increases the relative sub- 
cutaneous tissue tolerance to irradiation. If 
the time is protracted too long, or approxi- 
mately nine weeks, there is danger of tumor 
recovery. The daily and total dose must 
be so adjusted as to exceed the recovery 
rate or the so-called tolerance dose. We 
believe this tolerance dose to be about 
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150 r per day to a single area with this 
heavy filtration. We believe relatively sen- 
sitive malignancies can be easily destroyed 
with a high daily dose in about three 
weeks’ time; if, however, the malignancy is 
relatively resistant the time should be pro- 
tracted over four to six weeks with a lower 
daily dose and higher total dose. 

When a lethal skin dose is given with the 
equivalent of 5 mm. copper filtration, the 
reaction is slow in coming on and complete 
destruction of the skin is not observed 
until about the thirty-seventh day after be- 
ginning treatment. The reaction appears 
violent as there is complete vesiculation of 
the entire epidermis. In contrast to this vio- 
lent destruction of the skin, there is very 
little edema of the corium and, what is 
most important in treating patients, there 
is practically no pain. Healing occurs in 
about six to twelve weeks, epithelization 
occurring from numerous islands of epithe- 
lium and from the borders. Finally, unless 
the lethal threshold for subcutaneous tis- 
sues is exceeded, there is none of the hard, 
brawny induration that follows when a 
lethal skin dose is given with filtration of 
approximately 0.5 mm. copper. It is the 
observation of these reactions, during the 
course of treatment and afterward, that 
convinces us that harder radiation widens 
the lethal threshold between epithelium 
and supporting skin structures. As a cor- 
ollary of this widened threshold comes the 
important application of this type of radia- 
tion to epidermoid carcinoma. The cell of 
origin of malignancy is of prime importance 
in determining its degree of radiosensi- 
tivity. If it is possible to destroy skin 
structures, it follows that it will be possible 
to destroy epidermoid carcinoma or any 
malignancy with the same degree of sensi- 
tivity as skin with less permanent damage 
to the surrounding structures. We‘ believe 
this to be true from observation of super- 
ficial malignancies treated with 2 mm. cop- 
per and, from more recent experience, using 
the equivalent of 5 mm. copper. 

With these clinical and biological con- 
siderations as the indications for heavier 
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TABLE I 


COMPARISON OF THE IO CM. DEPTH DOSE FOR CONSTANT IO XIO CM, FIELD WITH VARIABLE VOLTAGES, 
DISTANCES AND FILTERS 


Quimby Quimby Taylor and Mayneord and Leucutia and 
Tucker Roberts Corrigan 
200_~—s (peak) kv. (peak) 200 kv. (peak) 400 kv. constant 550 kv. constant 
cm.distance 50 cm. distance 104 cm. distance 75 cm.distance 60cm. distance 


0.5 cm. copper 
32.6% 


4.4 mm. copper 
37.6% 38.0% 
filtration in general, let us examine the 
possibility of treating deep-seated lesions 
and compare the depth dose obtainable 
with that of much higher voltages. We 
realize that there are many unavoidable 
errors in depth dose measurements and, 
due to our present inability to measure 
hard and soft radiation accurately, they 
may in the future be revised. They are, 
however, our only physical guide at present 
as to what goes on in the deep structures. 

We have made no measurements of 
depth dose at 10 cm. using a filter of 1.25 
mm. tin, 0.25 mm. copper and 1.0 mm. 
aluminum. However, Quimby and Mari- 
nelli® have made measurements at 200 kv. 
(peak) and 4.4. mm. copper which are 
applicable, and Mayneord and Roberts? 
and Leucutia and Corrigan? have made 
measurements at much higher voltages. 
Taylor and Tucker* have also made 
measurements at 104 cm. distance which 
are interesting (see Table 1). 

As shown in Table 1 the 10 cm. depth 
dose is 37.6 per cent for filtration slightly 
less than 5 mm. copper. This is also approx- 
imately the same depth dose obtained at 
104 cm. distance with 0.6 mm. copper at 
200 kv. (peak). The time relations about 
balance each other as our machine delivers 
11 r per minute at 100 cm. distance with 
0.§ mm. copper filter and 1o r per minute 
at 50 cm. distance with 5 mm. copper 
equivalent filter. The fact that the skin 
and the subcutaneous tissues will tolerate 
tremendous doses of roentgen rays with 
the heavy filtration convinces us of the 
superiority of increased filtration over in- 
creased skin target distance. We have 
safely given 5,000 r (measured in air) to 
a single 20 X 20 cm. area in twenty-three 


o.6 mm. copper 


5.0 mm. copper 
43.0% 


approx. 6.6 mm. copper 
44.5% 


days, with complete destruction of an in- 
operable breast carcinoma. This patient 
was treated over a year ago and the skin, 
while showing unmistakable evidence of 
irradiation, is now soft and pliable and 
without any of the changes which suggest 
delayed trophic disturbances. Table 1 also 
shows the depth doses with comparable 
filters at higher voltages. With this heavy 
filtration our depth dose is approximately 
midway between that obtainable with 5 
mm. copper filter and 400 constant poten- 
tial at 75 cm. distance and the usual 200 
kv. (peak). 

In our treatment of abdominal car- 
cinoma, where we are able to use three 
large fields, we may now obtain a tumor 
dose in excess of 4,000 r, an impossible 
depth dose at any practical distance with 
0.5 mm. copper filtration. In fact, in treat- 
ing small individuals over the thorax or 
abdomen and using three portals we have 
found that the depth dose has now become 
the limiting factor, rather than the skin 
dose. 

Four cases serve to illustrate the pos- 
sible uses of this increased filtration. 


CASE REPORTS 


Case 1. M. S., female, white, aged fifty-one. 

History of sore mouth of two years’ dura- 
tion. Examination showed a fungating growth 
involving the entire lower left alveolar mucosa 
around the remaining teeth, the gutter and the 
lower half of the buccal mucosa. Biopsy showed 
squamous cell carcinoma, grade 1. There was 
a large hard submaxillary gland. Because of 
the extensive lesion, an oval area 11X15 cm. 
was treated including the primary lesion and 
gland. In twenty-four days this area received 
a total dose of 5,896 r, measured in air, at the 
daily rate of 268 r, Sundays excluded, with the 
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Fic. 1. Case 1. Height of reaction thirteen days after 
receiving 5,896 r to single area for buccal car- 
cinoma with metastatic gland. 


Fic. 2. Case 1. Extent of healing thirty-four days 
after treatment. Insufficient pain at any time to 


require internal medication. 
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following factors: 220 kv. (peak), 20 ma., 30 
cm. distance, 10 minutes, I.25 mm. tin, 0.25 
mm. copper, 1.0 mm. aluminum filtration. An 
intense epithelitis developed a few days be- 
fore the treatment was concluded. The skin 
showed only a faint erythema at the end of 
treatment. The skin reaction reached its height 
on the thirteenth day, as shown in Figure 1, 
at which time the tumor had completely disap- 
peared. The patient was able to eat with some 
difficulty and there was little pain. Nupercainal 
ointment controlled the burning. Figure 2 
shows the extent of the healing on the thirty- 
fourth day after treatment. Figure 3 shows the 
extent of healing five months and five days 
after treatment. At this time there was an 
area of exposed bone around one of the remain- 
ing molars; the patient was having some pain 
but not of sufficient intensity to require medica- 
tion. Figure 4 shows the skin completely healed 
nine months after treatment. The metastatic 
gland was not palpable. At the present time, 
fourteen months after treatment, the skin is 
smooth and soft. There is some increased pig- 
mentation and some atrophy. There is ab- 
solutely no induration or edema. There is no 


Fic. 3. Case 1. Extent of healing five months after 


treatment. Primary malignancy and metastatic 
gland have disappeared. 
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evidence of malignancy in the mouth or in the 
glands. 


This case is presented as an example in 
which a very radioresistant type of buccal 
carcinoma and its metastasis have been 
destroyed to date with the use of only 
external irradiation through a single portal. 
There are some minor skin changes but it 
is our contention that it would be impos- 
sible to reproduce this result with external 


roentgen rays with less filtration. We do 
not advocate the treatment of mouth 


lesions by external irradiation alone as was 
done in this case. We usually treat such 
cases by giving them about two-thirds this 
dose of external roentgen irradiation and 
treat the lesion locally with radium filtered 
through 1 mm. platinum. We believe this 
type of heavily filtered roentgen radiation 
is superior to external radium molds in 
the treatment of lesions about the head 
because the radiation is more easily di- 
rected to the lesion, the eyes are easily 


‘1c. 4. Case 1. Skin shows some atrophy and in- 
creased pigmentation but no induration. Patient 
free of all evidence of malignancy for fourteen 
months. 
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Fic. 5. Case 11. Extensive epithelioma involving car- 
tilage of ear and cheek. There was almost complete 
deafness of six months’ duration. 


protected and-there is always a uniform 
distribution of the radiation which is a 
difficult procedure with radium. 


Case 1. H. K., male, white, aged sixty-eight. 

History of an ulcerating tumor involving 
the right ear and cheek of two and a half years’ 
duration. There was almost complete deafness 
in this ear of six months’ duration. No previ- 
ous treatment. Examination showed a typical 
epithelioma involving the entire ear, with ero- 
sion and destruction of the lower portion, and 
with extension on the cheek to the angle of 
the jaw (Figs. 5 and 6). Because of the involved 
cartilage and possible extension of the growth 
into the middle ear it was felt that the patient’s 
best chance was with the selective type of ir- 
radiation from heavily filtered roentgen rays. 
In twenty days an area 7.5 X9g.5 cm. received a 
total of 6,800 r, measured in air, at the daily 
rate of 400 r, Sundays excluded, with the fol- 
lowing factors: 220 kv. (peak), 20 ma., 25 cm. 
distance, 10 minutes, 1.25 mm. tin, 0.25 mm. 
copper, 1.0 mm. aluminum filtration. On the 
second day of treatment thirteen maggots were 
removed from the lesion. The reaction was mild 
and the patient had absolutely no pain at its 
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Fic. 6. Case u. Malignancy involved posterior sur- 
face of ear as well as anterior surface. 


Fic. 7. Case 1. One year after receiving 6,800 r to 
single area, heavily filtered roentgen radiation. 
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height two weeks after treatment. Three months 
after treatment the lesion was healed except 
for some exposed cartilage near the auditory 
canal, this exposed cartilage was removed by 
electrosurgery and the lesion healed in two 
months. The patient’s hearing is perfect in 
this ear and there is no evidence of growth at 
the preseat time, one year after treatment 
(Figs. 7 and 8). 


This case is presented to show how a 
badly infected epithelioma which had 
eroded and destroyed part of the carti- 
laginous portion of the ear and possibly had 
extended into the middle ear has appar- 
ently been destroyed. The fact that this 
result was obtained with less pain during 
and after treatment than before treatment 
according to the patient’s own statement 
makes us feel that our best method of pre- 
serving the normal tissues is by heavy 
filtration. In our experience this method 
of treatment is superior to radium element 
needles or seeds because of the ease of ap- 
plication of a uniform dose to the entire 
field involved. 


Fic. 8. Case 11. Posterior surface of ear one year after 
treatment. Normal hearing has been restored. 


‘ 
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Case 11. R. G., male, white, aged twenty- 
eight. 

History of removal of obstructing carcinoma 
from descending colon in November, 1932. 
Pathological diagnosis of adenocarcinoma of 
the sclerosing type. Two years later there de- 
veloped a lemon-sized abdominal wall implant 
in the incision which was removed in December, 
1934. Pathological report identical with the 
first report. Within two months patient de- 
veloped another abdominal wall recurrence in 
the incision which apparently involved all 
layers and measured 10 cm. in diameter. Be- 
cause of the rapid recurrence and size of the 
lesion the surgeon considered the case inoper- 
able and referred the patient for roentgen 


lic. g. Case 11. Patient had an abdominal wall im- 
plant 10 cm. in diameter after surgical removal 
of adenocarcinoma of colon. Showing reaction 
from 4,500 r heavily filtered roentgen radiation 
ten days after treatment. 


treatment. In a period of twenty-five days the 
patient received a total of 4,500 r to an area 
20 X 20 cm., at the rate of 210 r daily, excluding 
Sundays, with the following factors: 220 kv. 
(peak), 20 ma., 35 cm. distance, 10 minutes, 
1.25 mm. tin. 0.25 mm. copper, 1.0 mm. 
aluminum filtration. Figure g shows height of 
reaction ten days after treatment. Figure 10 
shows beginning healing seventeen days after 
treatment. Figure 11 shows skin healed five 
months after treatment, and the tumor had 
entirely disappeared. Patient had no nausea 
during treatment and weight remained sta- 
tionary. He is now working daily and is ap- 
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Kic. 10. Case 11. Showing beginning healing seven- 
teen days after treatment. Patient had no nausea 
or vomiting at any time and lost no weight. 


parently free of disease, nine months after 
treatment. 


This case is an example of good palliation, 
and possibly more, in a type of malignancy 
that we have in the past been considering 
hopeless. The skin is now smooth, soft and 
flexible. 


Case iv. G. W., male, white, aged sixty-two. 

History of perfect health until three months 
previously when patient developed epigastric 
pain and indigestion. He was placed on an ulcer 
diet without relief. During the next three 
months there was a los of 25 pounds in weight. 
No nausea or vomiting. There were black stools 
on several occasions. Roentgen examination of 
the stomach showed a large filling defect and 


Fic. 11. Case ur. Skin is smooth and soft and there 
is no evidence of recurrence nine months after 
treatment. 
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Fic. 12. Case 1v. Inoperable carcinoma of stomach, 
showing ledge and filling defect on greater curva- 
ture near fundus. Patient received a tumor dose 


of 4,150 r without nausea or vomiting at any time. 


ledge on the greater curvature characteristic 
of gastric malignancy. The location of the 
lesion made it inoperable and because of good 
results in 3 other cases of inoperable gastric 
malignancy (to be reported by one of us soon 
in this Journal) the patient was referred for 


Fic. 13. Case rv. Showing mild blistering of skin two 
weeks after receiving 3,000 r to each of three areas, 
anterior, lateral and posterior left upper abdomen. 
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roentgen therapy. Figure 12 shows the stomach 
before treatment. In a period of forty-two days 
the patient received 3,000 r, measured in air, 
to each of three areas, anterior stomach, lateral 
stomach and posterior stomach, or a total of 
g,000 r. The technique was as follows: 220 kv. 
(peak), 20 ma., 50 cm. distance, 15 X20 cm. 
field, 1.25 mm. tin, 0.25 mm. copper, 1.0 mm. 
aluminum filtration. Tke first treatment to 
each area was 100 r, the second treatment to 
each area was 200 r, the third and subsequent 


Fic. 14. Case 1v. Three weeks after treatment all 
evidence of gastric malignancy has disappeared. 


treatments were each 250 r (25 minutes). 
Only one area was treated daily and all areas 
were treated in rotation. We have found by ex. 
perience in treating abdominal lesions that the 
nausea is lessened or avoided entirely if the 
daily dose is small at the beginning of treat- 
ment. The patient bore the treatments exceed- 
ingly well. There was no nausea or vomiting 
at any time and his appetite actually improved 
so that he was eating a full diet throughout the 
course of treatment and gained 4 pounds. Fig- 
ure 13 shows the mild blistering skin reaction 
two weeks after treatment. Figure 14 shows 
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the stomach to be entirely normal three weeks 
after treatment and there was no roentgeno- 
scopic evidence of malignancy. The tumor dose 
in this case was 4,150 r. 

This case is presented to show that with 
this heavy filtration it is now possible to 
give a tumor dose in excess of 4,000 r to 
patients of average size. The most impor- 
tant lesson, however, is that we must com- 
pletely change our ideas concerning the 
depth dose which the abdomen and epi- 
gastrium will tolerate safely. We have a 
patient with an inoperable carcinoma of 
the stomach, treated twenty-two months 
ago using 2 mm. copper filter, who received 
a tumor dose slightly less than this patient 
and is still free of disease and well. From 
our experience we believe that this modi- 
fied Coutard type of therapy is applicable 
to every part of the body and an unknown 
number of inoperable malignancies of the 
liver, pancreas, stomach and intestines will 
now be brought within the possibility of a 
cure by roentgen irradiation. 

CONCLUSIONS 

A tin filter qualitatively equivalent to 
5 mm. copper is described. 

Greater use of filtration equivalent to 
5 mm. copper at 220 kv. (peak) is advo- 
cated. 

It is believed that there is a differential 
biological effect on skin and subcutaneous 
tissues dependent upon wave length. 

With such filtration inoperable intra- 
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abdominal malignancy is now brought into 
the field of radiotherapy. 
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INDICATIONS FOR RADICAL SURGERY 


OF THE BREAST* 


By HUGH AUCHINCLOSS, M.D. 


NEW YORK CITY 


EK ARE met today to compare notes 
and give one another help in the 
treatment of cancer of the breast. To dis- 
cuss the indications for radical surgery and 
compare its merits with irradiation without 


emphasizing the most important factor of 


all—that factor which more than any one 
thing controls the success or failure of both 
of these methods of treatment, early recog- 
nition—would be a serious omission and 
I shall take the liberty, 
this paper, of offering a suggestion toward 
its accomplishment. 

Certainly there are no indications for 
radical surgery if the disease has spread 
beyond those limits capable of being re- 
moved by operation. 

This brings us, 
cancer of the breast to our first duty—for 
: is not intended, in these few moments, 

» bring up the subject of diagnosis of 
cancer—i.e., doing all we can to find out 
whether the disease has spread beyond the 
recognized limits set for surgical removal. 

Such a preliminary study should include 
symptoms that might indicate the presence 
of the disease elsewhere, information as to 
the probable duration of the disease and 
the rapidity of its growth, a painstaking 
physical examination of all parts of the 
body, carrying out obvious clinical tests, 
and finally, roentgen studies of the lungs, 
ribs, mediastinum, shoulder girdles, skull, 
spine, pelvis and the upper ends of both 
femora. Further roentgen studies of the 
gastrointestinal or other systems should be 
done only if indicated. 

Failing to find evidence of metastatic 
disease by sign or symptom, one has to 
consider the local manifestation before 
deciding what to do. In spite of the fact 
that definite evidence of widespread inva- 
sion may be lacking, there are local con- 


at the close of 


in any given case of 


ditions that allow of inferences that are 
well-nigh conclusive that the disease is out 
of control by surgery. These are not ca- 
pable of being too clearly defined, but in- 
stances such as a rapid growth for several 
months in a young, well-nourished person 
with vigorous circulation and already 
existing, large, hard axillary nodes, or a 
lesion already fixed to, and involving the 
chest wall near the sternum, or one with 
much nipple involvement and widespread 
lymphedema, or one where many dilated 
veins and beginning skin ulceration are 
evident, these and a number of other com- 
binations may lead one to infer that the 
case is not one for surgery. 

Most remarkable surprises, however, in 
both directions, are in store for even the 
experienced, in prognosis. Cases that seem 
operable, show microscopical evidences of 
being relatively less malignant, and have 
no evidently involved nodes, may show 
persistences a few months after operation; 
apparently local, far-advanced cases may 
remain well many years. 

In general, unless conclusive evidence 
exists that the disease has spread beyond 
where it can be removed at operation, the 
patient should be given the benefit of the 
doubt and operated on. 

This is not the time to describe in detail 
what the “radical operation’”’ is. Briefly, a 
radical operation should remove much 
skin, undermine closely and far, carry out 
what might be called a “‘fascial dissection,” 
so that the chest wall, remaining muscles 
and axillary vessels and nerves are stripped 
clean, remove the pectoralis major and 
minor, except a few clavicular fibers of the 
major, and be closed by skin grafts, or 
perhaps an abdominal flap. It must be 
done meticulously, takes time and pa- 
tience, is shocking and generally best fol- 
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lowed by a transfusion. Entirely too many 
so-called “‘radical operations” are not 
“radical” enough. 

It may seem strange for me to say it, 
but I can assure you I dislike the radical 
operation for breast cancer more than al- 
most any operation I am called upon to 
do. I should like to give it up. 

Our follow-up clinic, however, is bring- 

ing back to us a fairly encouraging number 
of cases, who had cancerous breasts re- 
moved from ten to twenty years ago. A 
few have lived over twenty years since 
operation and others are still alive whose 
history of onset dates back over twenty 
years. Some of these cases had metastases 
in the axillary nodes. | am sure the major- 
ity, if not all, of you will agree with me 
that most, if not all, of these patients, had 
they not had the operation would now be 
dead. : 
The point of it is, as your know already, 
a certain number of cases of cancer of the 
breast can remain clinically free of the 
disease for many years after the involved 
breast, with the immediate routes along 
which the disease spreads, has been re- 
moved. 

Almost every worker in this subject 
begins with a genuine reverence for per- 
centages and statistics of groups, usually 
not very large groups, of cases who have 
lived or died after the lapse of three to 
five years or longer. 

Dr. Janet Lane-Claypon collected many 
of these lists for the English Ministry of 
Health and her collection is a model of 
its kind. These lists, however, are not about 
individuals and cancers that are all alike. 
Every individual on which such statistics 
are based is very different from the next; 
no two are alike. Such figures are based on 
so great a number of variants that their 
value is largely lost. Far more, I feel sure, 
can be learned through an intimate study 
of the extraordinary things that can hap- 
pen in individual cases over long periods 
of time. 

Kor the past twenty-five years it has 
been my opportunity to see rather inti- 
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mately through many hundreds of visits 
made by patients through our follow-up 
clinic, cases treated by operation and irra- 
diation, a relatively few cases treated by 
irradiation alone and still fewer cases 
given no treatment whatever. 

I have, as have all of you, seen cases 
considered clinically hopeless, so helped 
by irradiation that suftering was relieved 
and even subsequent operation done. 
There was no evidence, however, that can- 
cer had completely disappeared from the 
specimens removed. 

So far, I have never yet seen a case of 
cancer of the breast, treated by irradiation 
alone, remain clinically free of the disease, 
or have it proved microscopically that the 
disease had been eradicated. 

In a certain number of cases, by surgi- 
cal operation, it has been possible to keep 
the patient clinically free from*cancer for 
many years. 

In a certain number of cases it has been 
possible to greatly benefit and apparently 
“cure” the patient by irradiation without 
removal of the diseased tissues, but I have 
never seen this: proved. All the irradiated 
cancers of the breast subsequently re- 
moved have still shown cancer in the 
specimen. 

For this reason, radical operation is still 
indicated in all cases where the disease 
cannot be demonstrated to have gone 
beyond the limits of surgical removal or 
where the evidence is not strong enough 
to warrant such an assumption. Other- 
wise, irradiation alone or irradiation fol- 
lowed by operation is indicated. 

Postoperative irradiation in cases that 
have had a radical operation is, I think, of 
value. The decision as to what areas 
should be irradiated, either before or after 
operation, is one of interest and impor- 
tance to surgeons and radiologists, espe- 
cially the latter. 

When cancer spreads from the breast 
we are wont to think first of its extension 
to the so-called axillary glands. This exten- 
sion is too well known to dwell on and the 
arrangement of the lymph channels along 
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the long thoracic or external mammary 
vessels as they turn around the edge of 
the pectoralis major, with the fact that 
the axillary portion of the breast consti- 
tutes its greatest bulk and most frequently 
is the site of cancer, lend emphasis to this 
route. Grouping the brachial, axillary and 
subclavian nodes according to the main 
vascular channels they lie near is a con- 
venient method for description. Lymph 
communication between the parietal, sub- 
pleural spaces and the nodes exists. 

What other routes must be keep in 
mind? First, the lymph channels that go 
along the branches of the internal mam- 
mary artery. The breast receives most of 
its blood supply from those branches that 
perforate the second and third spaces pre- 
eminently. The internal mammary nodes 
that communicate with the retromanubrial 
nodes and the prepericardial nodes near 
the diaphragm receive much lymph from 
the breast. These, together with the lateral 
prepericardial nodes and vessels along the 
phrenic nerve have their tributaries from 
the diaphragm, the rectus sheath and mus- 
cle, the falciform ligament, and the right 
and left lobes of the liver. These anterior 
mediastinal vessels and nodes also receive 
the lymph from the vessels of the parietal, 
subpleural space. 

In the second place, lymph channels 
from the breast enter the space between 
the external and internal intercostal mus- 
cles. These external, intercostal lymph 
vessels, though they communicate with the 
internal intercostal lymph vessels of the 
parietal, subpleural space, run backwards 
in contrast to the internal intercostal ves- 
sels, to enter the posterior intercostal 
lymph nodes in front of the necks of the 
ribs close to the spine. They are in the 
same fascial planes as the intercostal blood 
vessels. 

In the third place, if we study the chan- 
nels described by Rouviere and his asso- 
ciates, we shall find that the lymphatic 
vessels of the posterior two-thirds of the 
skull and scalp drain by means of the 
occipital and superficial parotid channels 
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to a node or group of nodes anterior to the 
upper part of the internal jugular vein, 
thence backwards along the spinal acces- 
sory nerve to beneath the anterior edge of 
the trapezius and finally forwards along the 
transverse cervical vessels to glands in 
front of the junction of the internal jugular 
vein with the subclavian, into which 
branches from the subclavian lymphatics 
in their course to the right thoracic duct 
also empty. Whether this be the route 
from the axilla to the skull and scalp is 
not for me to say, but this route has been 
described with great care by Rouviere 
and offers a possible explanation for the 
frequently seen metastases in precisely 
these regions. Indeed, it is rare to see 
cancer of the breast spread along the 
deep cervical and jugular routes to the 
anterior regions of the neck or to the face. 

Spread of cancer by retrograde or cir- 
cuitous routes, once a lymph node or vessel 
has been thoroughly infiltrated, has been 
generally accepted by pathologists the 
world over. These potentialities have 
scarcely been enough appreciated by clini- 
cians. It should receive far greater atten- 
tion than it does. It explains many inex- 
plicable problems in many diseases other 
than cancer. 

May I call your attention to certain 
anatomical facts and leave with you the 
suggestion that they may explain some 
important clinical findings having to do 
with retrograde spread of breast cancer 
from the posterior intercostal nodes. 

Let us bear in mind that these nodes 
and their tributaries correspond to the 
fascial plane in which run the intercostal 
vessels. Let us trace these vessels, for they 
serve as guides to the fascial planes that 
enclose them. Let us go farther, for the 
sake of argument, and assume that the 
lymph vessels we are studying continue 
alongside these vessels in these same 
planes. This, in other parts of the body, is 
true. Superficial lymph channels, beneath 
the skin, for instance, may run independ- 
ently for some distance from the super- 
ficial veins. Once, however, they enter 


nodes and become deep lymph channels, 
their course—-for instance, the spermatic 
and ovarian channels in conspicuous fash- 
ion—are pre-eminently along the larger 
veins. 

The twelve intercostal veins all enter 
the azygos system. All the veins from the 
dorsal and lumbar vertebrae enter the 
azygos system. Below the diaphragm the 
azygos veins are the ascending lumbar 
veins behind the psoas muscles. The ilio- 
lumbar veins and large communications 
from the internal iliac veins form the 
ascending lumbar veins. The gluteal and 
obturator veins enter the internal iliacs. 

The fascial planes enclosing these veins 
are those investing the upper ends of the 
femora, the walls of the pelvis, the lumbar 
and dorsal vertebrae and the ribs and their 
intercostal spaces. Lymph nodes, vessels 
and plexuses correspond. These tissues are 
actually those too frequently found in- 
volved in breast cancer not to have some 
significance. 

I would suggest that you bear this “‘azy- 
gos route” in mind in planning areas for 
irradiation. 

In conclusion, early recognition of can- 
cer anywhere is the sine qua non for suc- 
cessful treatment. We shall probably al- 
ways have difficulty with deep-seated 
growths, but the breast is on the surface 
of the body where early recognition is pos- 
sible, if the proper examination is made. 

The laity is advised through educational 
campaigns to have periodic examinations, 
and if a lump is found by an individual 
she is advised to consult her doctor. Still 
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the average breast cancer reaches the 
doctor unnecessarily late. 

It is not so very unusual for a doctor to 
have to ask a woman to find the lump she 
has noticed, for him. He may have missed 
it entirely or be in doubt which of several 
slight areas of thickening it is. When she 
points it out, he feels it easily and is a 
bit chagrined that he did not find it first. 
In other words, a woman is capable of 
feeling lumps that even a doctor might 
not. 

There is a way, and I believe only one 
way, to secure early recognition of cancer 
of the breast. Teach women to look for it 
themselves. Teach them when they are 
young to do this and tell them in such a 
way that they will not get frightened. This 
is the only way I know of, with our present 
knowledge, to reduce the tragic mortality 
of this disease. If they would do it, the 
mortality would drop at once. 

This advice should be somewhat as 
follows: Teach every girl of twenty that, 
though cancer of the breast is a disease 
first manifested by a painless lump, most 
breast lumps ‘are not cancer, and that 
every six weeks, 1.e., eight times a year at 
least to feel the breast tissue when she 
wakes up in the morning. If she does feel 
a lump, she should see her doctor and get 
him to give her expert advice or refer her 
to some one who can. 

Young people are not easily frightened 
and if they would follow this advice, the 
mortality rate from this disease would be 
appreciably decreased.* 


* For discussion see page 388 
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THE PLACE OF INTERSTITIAL IRRADIATION 
IN CANCER OF THE BREAST* 


By ORVILLE N. MELAND, M.D., 


F.A.C.S. 


LOS ANGELES, CALIFORNIA 


HE aim of all treatment is curative if 


possible. In cancer of the breast this 
is theoretically attainable by radical surgi- 
cal removal, but unfortunately this is 
only accomplished in the early case. When 
once the disease has passed from the organ 
itself to the first lymph node it has in fact 
already become a generalized condition. 
Krom a purely anatomic viewpoint, in 
cancer of the breast we should be dealing 
with a condition easy to cope with, as the 
organ is readily accessible to sight and 
palpation, but we are prone to disregard 
its physiologic connections. In reality, it 
is an accessory organ of reproduction in- 
timately attuned to the vagaries of a mul- 
tiplicity of endocrine disturbances which 
influence its activity. Consequently, these 
cellular changes induced during the rhythm 
of menstruation, pregnancy and lactation 
all profoundly influence the progress of 
the disease in its variable course. Further- 
more, the organ itself is made up of such a 
loose texture of glandular, fatty and con- 
nective tissue that the disease once present 
may grow so rapidly and _ so insidiously 
that one cannot always make out any 
definite palpable mass nor can one be sure 
as to the exact location of its growing 
edge. All these facts have led not only to 
difficulty of recognition but also to the 
difficulty of total surgical removal without 
local recurrence. For these reasons many 
men, especially radiologists with a great 
deal of experience, have advocated the 


increasing use of radiation as a method of 


treatment. Such an opinion is based upon 
the beneficial effects seen and the results 
obtained in the inoperable group. Radia- 
tion may mean the use of either roentgen 
rays or radium. 

In this presentation we are primarily 
interested in interstitial irradiation from 


platinum needles containing small amounts 
of radium. This is supplemented by pre- 
liminary roentgen irradiation to produce 
a more homogeneous effect. Our experience 
in its use extends over a six year period, 
and various phases have been previously 
presented by myself and associates.?°:7:1° 
For simplicity of analysis, the patients 
who have been treated are placed in five 
groups. The first four are really Steinthal 
groups, with an additional one representing 
a postoperative prophylactic group, as 
given below. 


Group 1 (Steinthal 1) Lump which may or 
may not be adherent to the skin. 

Group 1 (Steinthal 11) Lump with palpable, 
movable nodes in axilla. 

Group ut (Steinthal 111) (a) Lump with nodes 
in axillary and supraclavicular regions. (b) 
Lump adherent to chest wall. (c) Lump 
with distant metastases. 

Group tv (Steinthal 1v) Postoperative recur- 
rent group. 

Group v Prophylactic group, where there 
has been a radical excision and where 
needles are inserted in axilla and other 
locations according to the Handley tech- 
nique. 


The following tables represent the pa- 
tients treated, the dosage used, and the 
end-results. In looking over these tables 
one notes the frequent absence of patho- 
logical diagnosis. In the early patients, be- 
fore using the aspiration method of biopsy, 
we did not insist on a pathological diagno- 
sis, contenting ourselves with a clinical 
diagnosis which is reliable where metas- 
tases are already present, but which does 
not permit of reliable statistical analysis. 
In many of these patients the clinical 
diagnosis has been confirmed by the sub- 
sequent course, so that we consider this 
of sufficient reliability. Later we obtained 
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TaBLe I 
GROUP I 
p Pathological Supplemen- 
No. | Year of jorogica tary Treat- Radium Dosage 
tien ize of Breast lagnosis ment; X-ray 
tmg-hr. r 
1 | 1931 N. 65 | 30cm. None made *B— 6cor | 13,160.8 | 105,286 
Medium breast A- 400Fr 
S 2cor 9, 66c 77,28C 
2 1931 $4 | None made B 8ccr 7.023 57,216 
Small breast A 800 r 
S 800 r | Breast onlly treated 
3 | 1931 E. | 62 | Lumpin breast re- | Adenocar- B- s00r | 10,037 8c, 296 
moved 2 weeks ago | cinoma A soor 
and found to be S soc r 6,537 $2,296 
carcinoma. 
Large breast 
4 | 1932 46 | 5X6 cm. None made B-1,200 r | 11,904 95,232 
Large breast A- 6cor 
8,404 67,232 
5 | 1932 Ras sg | 4cm. None made B- 80cr | 12,912 103,296 
Medium breast A- 8cor - 
9,412 75,296 
6 | 1932 R. | 62 | 3X3 cm. Adenocar- B-1,2cor | 12,821 102, 568 
Medium breast cinoma A- 400r 
Grade Iv S 400 r 9,321 74,568 
7 | 1933 P. $2 | 2cm. None made B-1,0oco r | 10,675 85,400 
Medium breast; A- 800r 
bleeding nipple S- 8cor 7,175 57,400 
8 | 1933 A. st | 6X8 cm. None made B-1,8cor | 14,182 113,456 
Medium breast A-1,000 r 
S-1,coor 10,682 85,456 
9 | 1933 B. 75 | 4m. Carcinoma B-1,000 r | 12,096 96,768 
Large breast A-1I,coor 
S-1 ooo r 8, 596 68, 768 
I 1933 | V.H. | 66 2X2 cm. Aspirated; B 1,500r 11,996 95,968 
Large breast adenocar- A-1,ccor 
cinoma 8,496 67,968 
It | 1933 hea 58 | 3X3 cm. Aspiration B-1,6co r | 12,595 | 100,760 
Large breast not success A- 800r 
ful S- 800r 9,095 72,760 
* 


B-Breast; A—Axilla; S—Supraclavicular. 


Above line refers to total dosage breast and lymphatic areas. Below line refers to dosage in 


Summary oF Group I 


.4 


Living, clinically well, 4 years 3 months to 1 year 8 months, postoperative. . 


Dead of cancer (lived 2 years after treatment)... . 
Dead—intercurrent disease free from cancer clinically 
Dying of cancer, 3 years 9 months after treatment... 
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Present Condition 


General condition good. 
Breast O.K. No palpable dis 
ease. 4 yr. 3 mo. 


Reported to be dying from 
bony metastasis. 3 yr. 9 mo. 


Died from heart disease. Lived 
1 year, 6 months. Breast nor- 
mal. 


General condition good. 
Breast soft and normal. 3 yr. 
2 mo. 


5/1/35—General condition 
good. Breast edematous, nip- 
ple firm. 3 yr. 4 mo. 


Breast O.K.—soft, no disease 
| palpable. Died, pulmonary 
| metastasis. Lived 2 years. 

Still clinically well but do not 

know condition of breast. 


5/1/35—General condition 

good. Breast slightly edemat- 

ous. No pathology palpable 
2 yr. 2 mo. 


| 8/24/34—Lump remained 
which was removed and found 
to be only fibrous tissue. Died, 
| heart failure, 10/12/34; 2 
| years. 
rf 74 
| Firm mass palpable. 5/20/35 
Mastectomy. Mass replaced 
fibrous tissue. Has new focus 
of carcinoma; I yr. 9 mo. 


| Breast edematous. Area of fi- 
| brosis palpable. No other pa- 
thology; 1 yr. 8 mo. 


breast alone. 


Il 
tissues by the use of the Hoffman punch DISCUSSION 
which confirmed our clinical suspicions; A. Technique and Dosage. Interstitial 


however, in some individuals this was at irradiation is not a new procedure, but 
times unsuccessful. the method introduced by Keynes based 


W. 


W. 


Size of Lesion 
Size of Breast 


cm. 


Medium breast 


Medium breast 


6 cm. 


I arge breast 


6X7 cm. 


Small breast 


6 cm. 


Large breast 


6X5 cm. 


Medium breast 


Large breast 


8 cm. 
Axillary nodes 
Large breast 


6 cm. 


Small breast 


4X5 cm. 
Small breast 


4cm. 
Small breast 


6X8 cm. 


Large breast 


8 cm. 


Large breast 


2A 3 cm. 


Smal] breast 


4X 6 cm. 
Large breast 


4X4 cm. 
Axillary nodes 
Small breast 


Orville N. Meland 


Pathological 


Diagnosis 


None made 


None made 


Adenocar 
cinoma 


Grade ul! 


None made 


Adenocar 
cinoma 


Grade 111 


None made 


None made 


None made 


None made 


Squamous 
cell carci- 
noma 


Adenocar- 
cinoma 
Grade 111 


Aspiration 
not suc 
cessful 
Adenocar 
cinoma 
Grade Iv 


None made 


| None made 


| 


GROUP 


Supple 
tary T 


i 


men 


reat 


ment; X ray 


mg-hr 
B 600 r 15,18 
A 6 r 

11,68 
B 2 r 17,974 
\ 2 r 

14,374 
None 12,7g!I 

5,2g1 
B-1,2 13,82 
A- 60cr 

10, 324 
B 6 r 16, 329 
\ 4oo r 

12,529 
B 8 r | 13,6 
\ 400 r 

10,1] 
B- r 13,927 

10,427 

12,494 

8,984 
B-— 6 r 10,886 
A 600 r 

7386 
B- 6 r 12,094 
600 r 

5,594 
B 4 r §,165 
A r 

35995 
B- 400r | 12,94 
A- 
S 200 r | 9,44 
B-1,7 r | 11,116 
A-1,200 r 

7,616 
B I, r 4,159 
A-1, r 
S 9 r 2,959 
B-1,200 r | 14,464 
A- 800 
S 400 r | 10,964 
B-1,000 r | 12,912 
A 600 


Radium Dosage 


Marcu, 1936 


Present Condition 


Died 
spine. Breast ¢ ).K., 4 years. 


121,441.6 6/32—Metastasis_ to 


935441.6 


142,996.8 | §/1/35—Slight axillary indu 

ration. Breast O.K., 6 years. 
114,996.8 
102, 328 1/30/32—Disease not con 
trolled. Patient operated on, 
died 
days 


lived 2 years after treatment. 


coronary thrombosis 2 


postoperative. Patient 


110, §92 Breast shows telangiectasia. 
Tender but no activ ity. 

52,592 

1 30,637 §/1/35—O.k. Had breast re 


moved and found to have car 
cinoma in it. Living § years. 


108 , 8 §/1/35 Marked telangiecta 
—| sia. No tumor. Living, clin 

80, 800 ically well, 4 yr. 6 mo. 

111,416 O.K. for 6 months. Moved to 


—| Mexico, lost track of. 


O.K. Feb., 1933—Mass gone, 


telangiectasia with  tender- 
ness. Moved away; lost track 


of after 1 yr. 6 mo. 


7,0 Died 6/1/34—Spinal metas 


87,088 
tasis. Lived 4 years. Breast 
59,088 showed some fibrosis. 
96,752 5/1/35—Breast O.K. Marked 
—| telangiectasis; 4 yr. 6 mo. 
68,752 | 
41,320 §/1/35—Clinically well, 3 yr. 
—| g mo 
31,720 
103,520 5/1/35—Breast well except 
marked fibrosis; 4 years. 
75,520 | 
88,928 | Edema of breast. 3 yr. 6 mo. 
No palpable masses. Some 
60,944 | telangiectasia. 
33,272 | Died 10/11/32—Spinal me 
—| tastasis, local extension. Dos 
23,672 | age inadequate. 
115,712 | Induration along axilla, other 
—| wise O.K. 3 years. 
87,712 


Breast O.K. but died of spinal 
metastasis 12/1/34; lived 2 
75,296 years. 


103,296 


| 
| 
Pa 
r 
2 
6 
4 | 19 H | 
19 B 
102,632 
6 | 19 |__| 4 
1931 I 45 | 
53,316 
8 | 1931 62 99,872 
9 | 1931 S. 
1931 E. 6 
12 | 193! R. | 65 | 
1932 B 
14 | 1932 ( 2) 
1s | 1932 W 52 
16 | 1932 | R. | 72 a | 
| 
| | 9,412 | 
| 


VoL. 


No. 


Year 


1934 


1934 


McB. 


W. 


M. 


Interstitial Irradiation in Cancer of the Breast 
Taste II (Group 11 continued) 


Supplemen- 


Size of Lesion Pathological ai , 
ge ; 8 tary Treat Radium Dosage 
Size of Breast | Diagnosis ae 
ment; X-ray 
mg-hr. r 
65 | 6X6cm None made B— goor | 15,754 126,064 
Me lium breast A 9 r - 
12,254 98 ,032 
> | cm. Adenocar B-2,10c r | 10,176 81,408 
Medium breast cinoma A- «46cr 
Grade Iv 6 ,676 53408 
46 | 6X8 cm. Aspiration B-1,700 r | 11,116 88,928 
Medium breast not succcess A-1I,200r - 
ful 7,616 60,944 
7§ 6X8 cm. Adenocar B 8 r 12,306 98,92 
Large breast cinoma \ 600 r 
S 4 r 8, 86¢ 70,920 
43 3 cm. removed for Adenocar B 1,900 r 13,176 105,408 | 
biopsy elsewhere. | cinoma A—- goor 
Medium breast S- goor 9,676 77,408 | 
46 | 4X6 cm. Adneocar B-2,000 r 15,681 125,445 
Medium breast cinoma A-1,s00r 
Grade 111 S-1,coor 3,181 25,445 
g | 8 cm. ulcerating. Adenocar B Soo r | 13,379 107,032 
Medium breast cinoma A 8o0c r . 
Grade Iv S Soo r 9,379 79,032 
6 4cm. Adenocar B-1,200 r | 12,240 97,920 | 
Small breast cinoma A-1,ooo r 
Grade 11! 8,740 * 69,900 
4cm, Adenocar- B-1,6 r 12,000 | 96,000 
Medium breast cinoma A-1,coor |- 
Grade Iv S-1,ocor | 8,500 | 68,000 | 
| 
48 | Nodule removed | Adenocar B-2,s0oo r | 10,941 87,528 
for biopsy. cinoma A-I r 
Medium breast 7,441 59, 528 
67 ¢ cm. None made | Given in Ger- | 12,044 96, 352 
Medium breast many. No ac - 
curate infor 8,544 68,352 
mation 
77 | | None made | B-1,80c r 8,160 65,280 
Medium breast | A- goor —| 
34 | 6cm.ulcerating. | Adenocar- B-2,400 r | 13,410.6 | 107,284.8 | 
Medium breast cinoma A-1,250r 
Grade Iv | S-1,ocor 9,910.6 9,284.8 | 
| 74 | 8 cm. | None made | B-1,50c r | 13,348 | 106,784 
| Medium breast | A- 
| 9,848 78,784 
46 | $ cm. None made | B-1,ocor | 14,169 113,352 
Medium breast A-1,c0¢ r 
S-1,coor 


Summary or Group II 
Living free from clinical evidence of cancer, 6 years to I year 
Dead from cancer, all with spinal metastasis, 4 years to 1} years 
Dead—intercurrent: cardiovascular disease, 2 years to 2 weeks. . 
Lost track of. O.K. clinically 6 months to 3 years after treatment 


Present Condition 


5/2/35—O.K. 3 years. Breast 


3/28/33—O.K. Lost track of 
r 


10/1/34—Died cerebral hem- 
orrhage. Breast O.K. Lived 
2 years. 


Died of coronary thrombosis 
2 weeks after leaving hospital. 


Marked fibrosis. O.K. other- 
wise. 2 years. 


Breast O.K.—Died spinal 
metastasis October, 1934. 
Lived 1 yr. 6 mo. 


5/1/35—O.K. 2 yr. 2 mo. 


5/1/35—O.K. 2 years. 


5/1/35—O.K. 2 years. 


3/28/35—O.K. except some 
edema. I yr. 6 mo. 


5/1/35—O.K. except fibrosis. 
1 yr. 6 mo. 


5/1/35—O.K. 1 yr. 6 mo. 


5/1/35—O.K. Breast soft. 
year. 


5/1/35—O.K. 1 year. 


5/1/35—O.K. months. 


Pa 
I 1932 Lal 
soft. 
18 | 1932 B. - 
Ig | 1932 R — 
2 1933 G. 
21 1923 H 
22 1923 D. 
23 | 1933 | 
25 | 1933 
26 | 1933 
2 1934 R. 
28 1934 = 
| 
| | J. 
| 


srs 

Pa 
No. | Yea 

tient 


2 | 193 D. 
2 | 193 E. 
4 | 1931 C 


s | 1931 W. 


6 | 1932 W. 


1932 H 


Ig 32 M. 


9 1932 R, 


I 1932 


11 1g 32 ». 


12 | 1932 | V.R. 


13 | 1933 M. 


14 | 1933 H. 


Age 


64 


Size of Lesion 
Size of Breast 


8X8 cm. 

Large breast; large 
axillary and supra 
clavicular nodes 


6X5 cm. fixed to 
chest. 
Large breast 


6X8 cm. fixed to 
chest. 
Large breast 


6X8 cm. 
Small breast, frozen 
to chest 


8X5 cm. 
Ulcerating, fixed to 
chest. Medium 
breast 


6X7 cm. 
Fixed to chest 
Large breast 


2X3 cm. 

Movable Smal! 
breast. Supra 
clavicular node 


6X8 cm. 
Fixed, small breast 


13X12X6 cm. 
Frozen breast, fixed 
to chest 


10 cm. 

Large breast. Axil- 
lary and supracla 
vicular nodes 


6X7 cm. 

Fixed to chest. 
Small breast. Axil- 
lary nodes 


10X10 cm. 
Large breast, frozen 
to chest, ulcerating 


cm. 

Medium breast. 
Axillary and supra- 
clavicular nodes 


4cm. 

Medium breast. 
Axillary and supra- 
clavicular nodes 
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Taste Ill 


GROUP III 


Supplementary Radium Dosage 
I atho ogical > 
Treatment Present Condition 
Diagnosis 
X-ray mg-hr. r 
None made B- 40cr | 18,408 147,264 9/ 30—Died, paroxysmal tachy 
A 4cor cardia. Breast still had pal 
S- 4gocr | 14,9c8 119,264 pable disease. 
None made B— 6ocr | 13,792 110, 336 11/3/34—Metastasis to su- 
A- 2ccr /- praclavicular nodes and 
S 200 r | IC,292 82, 336 shoulder girdle. ¢/1/ 35—Re 
currence—Living 5 years. 
Adenocar B-— 80cr 12,36 98, 880 3/ 5/35—Disease active. 
cinoma A- 4cor Breast on the point of break- 
Grade 111 S-2,2c0r 8,86 7c, 88c ing down. Involvement of 
parasternal node. Breast re- 
moved. O.K. §/1/35—5 
years. 
Carcinoma B- 60cr | 11,093 88,744 5/1/35—O.K. 4 years. Breast 
A- 4ccr deformed but soft. 
Adenocar- B ¢ccr | 14,472 115,776 Breast no palpable disease. 
cinoma A- 4cor Died 12/32 liver and spine 
Grade Iv S 40 |} 1C,g972 87,776 metastasis. I year. 
None made B- gcor | 13,349 1c6,792 Breast O.K. Died 8/24/34 
A 8cor liver and lung metastasis. 2 
S 8cor 9,849 78,792 yr. 6 mo. 
Carcinoma B-1,275r | 10,5 84,000 Breast O.K. Died liver car 
cinoma, autopsy—primary ? 
7 of 8/28/34—2 yr. 6 mo. 
Adenocar B-1,6cc r | 10,032 80,256 Breast firm, fibrous. 5/1/35 
cinoma Living with spinal metastasis. 
Grade 6, 532 52,256 3 yr. 2 mo. 
Adenocar- B- 400r | 18,c72 144,576 Died 9/14/32—Considerable 
cinoma A- 400r -| improvement locally. 
Grade Iv S 4oc r | 14,572 116,576 
None made B-1,000 r | 14,163 133,304 Breast no palpable disease. 
A-1,coo r Lived 1 year. Died 10/30/33 
S-1,cocr | 10,663 105, 304 Spinal metastasis. 
None made B 8ocr 6,720 §3, 760 7/12/34—Skin _ recurrence. 
A- 800r Dose too small. Has mitral ste- 
S 8cor | 6,62 44,160 nosis and diabetes. 
Adenocar B-1,2cor 9,396 75,168 Died 6/7/33—Not much bene- 
cinoma A 600 r fit from irradiation. Lived 6 
Grade Iv S- 80cr Breast on ly needled months. 
None made B-1,500 r | 12,212 97,696 Breast O.K. Still palpable 
A-1,000 r supraclavicular node. Died 
S-1,co0 r 8,712 69,696 12/33, liver metastasis. Lived 
I year. 
None made B-1,60c r | 14,062 112,496 5/1/35—General condition 
S-1,ccor good. Breast tender. Some 
10, $62 84,496 telangiectasia present. Two 
years. 


s9 
: 
: 
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Tasce III (Group 11 continued) 


‘ Supplementary Radium Dosage 
Pa Size of Lesion Pathological PI 8 
No. | Year Age . Treatment Present condition 
tient Size of Breast Eiagnosis : 
X-ray mg-!r. r 
1S | 1934 B. $2 | § cm. Adenocar B-1 ,600r 10,893 87,144 s/1/35—General condition 
Medium breast. cinoma A-1, r good. Breast soft, no palpable 
Skin metastasis. S-1,000 r 75393 59,144 disease. One year. 
Axillary node 
16 | 1934 D. 43 | Mass removed left | Adenocar L)B-1, r | 12,68 101, 44¢ ¢/1/35—Clinically well. One 
breast for biopsy. | cinoma A-1,coc r year. 
Masses right breast,| Grade 1v S-1, r 9,18 3,44¢ 
bilateral axillary 
nodes R)B-1,ccc r 1,92 15, 36 
r 
S 6 r 1,42 11, 36 
Summary oF Group III 
Living (free from disease) 4 years to g months 4 
Living with disease—s years to 3 years 2 months 
> J 
Dead—intercurrent disease—g months I 
Dead—cancer, I year to 2 years 6 months 7 
No ulcerating or sloughing areas—all healed. 16 
Taste IV 
GROUP IV 
p Lesi Previ Supplementary) Radium Dosage 
tient | Size of Breast iagnosis Treatment X-ray mg-hr. 7 

1 |1931 | R. st | 6X8 cm. Adenocar- Local removal B-— 600r 9,564 | 76,512 | Died brain metastasis 2 
Axillary fixed | cinoma elsewhere 1 A- 600r years after treatment. 
mass Grade Iv year ago S- 600r 

2 |1931 | S. 47 | Recurrent fol Adenocar- Mastectomy None given | 12,042 | 96,336 | 6/1/35—Supraclavicu- 
lowing local re cinoma elsewhere 1 lar node still present. 
moval, axillary | Grade 1v year ago Has spinal metastasis. 
and supraclavic Breast O.K. Living 
ular nodes 3 yr. 6 mo. 

3 | 1933 | H. 47 | Recurrent both | Carcinoma | Local removal |(R)B- 8cor 7-956 | 63,648 | 6/1/35—O. KK. two 
breasts follow elsewhere 1 A- 8oor years. 
ing local removal. year ago S 8o0c r 
Small _ breasts. 

Blood from nip (L)B- 800r 8,364 | 66,912 
ple. Axillary A 8oc r 
nodes S- 800r 

4 11933) W. 7 Recurrent axil Carcinoma Radical oper- | X-Radiation 7,324 | 58,592 | 5§/1/35—Living, in 
lary, supraclavic ation else- | given else- good health, except for 
ular region and where 10 years | where—dos hypertension with some 
scar ago age not local evidence of dis- 

known. ease; 2 yr. 6 mo. 

5 |1933| K. 66 | Localrecurrence | Carcinoma | Simple ampu B-1, r 4,529 36,232] Living, clinically well. 
following simple tation _else- A- 2ocr Breast tender. No pal- 
amputation where 2 years S 2ccr pable pathology. Two 

ago years. 

6 |1933| H. 45 | Local recurrence | Adenocar- Simple re B-1,200 r | 10,936 | 87,688 | 5/1/35—Living, good 
with axillary | cinoma moval lump 1 A- 60cr condition. Breast soft. 
nodes year ago S- 600r Has spinal and supra- 

| | clavicular metastasis; 
| I yr. 6 mo. 
Summary oF Group IV 
Dead from cancer. . .1 Lived 2 years. 
Living—clinically well 2 1 and 2 years after treatment. 


Living with cancer ..3  2-24-3} years after treatment. 


3 
Je 
6 
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TaBie V 
GROUP V 
p Lesi Pathologi Radium Dosage 
No.| Year Age of Dine | Treatment — Present Condition 
tient Size of Breast lagnosis | mg-hr. - 
1 | 1929 oa 68 | Medium breast; ax-| Adenocar- | Radical re- 2,670 21, 360 Died, 2 yr. 6 mo.; spinal metas- 
illary nodes cinoma moval our- tasis. No local recurrence. 
Grade iv selves 
2 | 193 H. 33 | Large, fat breast. Inflamma- | Radical re- 1,676 13,408 | Died Lived 2 yr. 6 mo. Metas- 
Axillary nodes | matory car- | moval else- | tasis to other breast. Quite 
cinoma where | comfortable. 
3 | 1931 Be 37 | Large breast. Axil- | Carcinoma | Radical re- 2,688 21,504 Living, 4 years. Clinically well. 
lary node | moval else- _ 
| 
where 
4 | 1931 c 69 | Large breast. Osteochon- | Local remov- 1,680 13,440 Living, 4 years. Clinically well, 
Large mass 8 cm. | drosarcoma | al ourselves. - 
| in fibroade- | Refused radi- 
noma cal operation 
1931 in 49 | Large breast. Ax- | Carcinoma | Radical re- 1,753 14,024 | Died, 1 year. Local and dis 
| illary node moval else- | tant recurrence. 
where | 
6 | 1931 T. | 54 | Large breast. Ax Carcinoma | Radical remo- 1,786 14,288 | Died, 1 year. Local and dis- 
| illary node val elsewhere tant recurrence. 
7 | 1932 | O'B. | 33 Medium breast Colloid | Localremov-| 5,544 445352 | Died ¢/1 35; general metas 
8 cm. carcinoma al elsewhere. |———— —| tasis 
| Postoperative) 2,422 19,376 
x-ray therapy 
| 1,000 r 
Summary or Group V 
Dead of cancer.. 
Living, clinically well ..2 4 years each. 
/ 


GENERAL SUMMARY 


| Group | 


| Group II | Group III | Group IV | 


Group V 


Living and well 


7 20 4 | 2 35 

Died of carcinoma I 5 7 2 | GS 20 

Living with carcinoma I | Oo 4 2 | O 7 

Died intercurrent disease 2 2 I | | 
Free from carcinoma but lost 

track of 4 | 4 

11 31 16 6 7 | 71 


on the experimental work of Regaud repre- 
sents a new departure in this field. Our 
technique has been described on a number 
of occasions but is essentially that de- 
scribed by Keynes‘ in his early publica- 
tions. To recapitulate, we surround the 
breast with one or more rows of needles, 
then insert them in the axilla, supraclavic- 
ular, infraclavicular and along the para- 


sternal regions. Our needles have a filtra- 
tion value of 0. mm. of platinum and 
they contain amounts of radium varying 
from 2 mg., I.3 mg. and 1 mg. and their 
length varies from 4.8 to 3.6 cm. We ques- 
tion the value of inserting needles in the 
supraclavicular and parasternal regions as 
prophylactic measures but continue to do 
so. The dose as administered under ordi- 


nary conditions is possibly inadequate, 
since one must use more needles when 
actual involvement is present if results are 
to be expected. For this reason we think 
the criticism by the late Mr. Birkett and 
Mr. Hutchison is justifiable. The former 
advocated incision of the axilla and inser- 
tion of needles under finger guidance, 
while the latter uses greater quantities in 
both the axilla and supraclavicular regions 
and supplements his parasternal needles 
with radon implants. Undoubtedly this is 
a valuable suggestion. It is not to be 
wondered at that criticism should occur. 
It was thirty years from the time when 
Moore of Middlesex Hospital began to 
doubt the value of simple mastectomy 
until Halsted published his radical method 
of removal. Even now, valuable sugges- 
tions are made by surgeons toward the 
refinement of the Halsted-Meyer tech- 
nique; so too must we expect changes from 
time to time in the technical procedure of 
interstitial irradiation, for comparison of 
end-results by various methods will deter- 
mine the proper distribution of the foci 
of radiation. The ultimate aim of this 
therapy is to produce a massive irradiation 
effect in the breast and its lymphatic 
drainage areas through an extent slightly 
greater than that obtained by a radical 
Halsted operation. In fact we aim to pro- 
duce a radium-Halsted of the breast. 
Early in our work we were confronted 
with the question of dosage, which was 
purely empirical to start with. The needles 
were left in place from seven to thirteen 
days, depending on the size of the lesion. 
Keynes used 100 mg. and left his needles 
in situ seven days. Experience showed him 
that this resulted in little or no necrosis 
around the needles, and a satisfactory 
regression of the tumor took place with 
good lasting results. The amount of radium 
used in the individual case is of course 
dependent on the size of the breast, the 
size of the primary tumor and the presence 
or absence of metastasis in the lymph 
draining areas. In our series the average 
patient receives 3,500 mg-hr. in the lymph 
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drainage areas, but in the breast itself it 
is different. It is perfectly obvious that a 
large breast will require more than a small 
one, while a tumor 8 cm. in diameter 
would need more than one of 3 cm. We 
have consistently tried to surround the 
primary lesion with one or more rows of 
needles, but we have also been forced to 
recognize that the remaining portions of 
the breast must be thoroughly irradiated if 
homogeneity is to be obtained. To assure 
ourselves of this we have made increasing 
use of a thorough course of high voltage 
roentgen therapy preliminary to intersti- 
tial irradiation. Cade,' one of the early 
workers in this field, recognized this by 
using a radium jacket three weeks after 
the needles were removed, a procedure 
which requires two periods of hospitaliza- 
tion, with increase of expense. For this 
reason we have used roentgen irradiation, 
which is an office procedure, with less 
cost to the individual. The dosage used in 
interstitial irradiation in the breast has 
varied from patient to patient; the average 
receives 8,000 to 9,000 mg-hr., but in one 
patient we gave 14,000 mg-hr. (Case 1, 
Group 11), with no deleterious effects. The 
earliest attempts to arrive at a correct 
tissue dosage in breast cancer were made 
by Lee and Pack.’ These workers used 
radon in gold tubes and based their dosage 
on the work of Quimby and Martin.® Their 
method of computation is based on the 
fact that it requires 10 erythema doses to 
kill squamous cell epithelioma, which 
means 2 mc. are needed for each cubic 
centimeter of tissue. Referring to Case 1, 
Group 1, who had a mass 3 cm. in diameter, 
she received 9,660 mg-hr., while according 
to the Quimby-Martin calculations only 
2,660 mg-hr. was needed. Likewise in Case 
8, Group 1, who had a mass 6X8 cm. 
Using 8 cm. as the diameter, we find 
that she received 10,682 mg-hr., while the 
theoretical dosage should be 11,970 me-hr. 
The application of the Quimby-Martin 
tables is not really possible in carcinoma 
of the breast since the needles are not 
inserted into the growth itself but rather 
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around the periphery of the growth which 
is supposed to assure an adequate radia- 
tion effect at the growing edge with enough 
crossfire at the center to destroy the tumor. 
Practically, the destruction of the cells in 
the center of the tumor is not always pos- 
sible as is seen in Cases 1 and 5, Group 
11, Case 3, Group 11, in which actively 
growing cancer was found in the hard mass 
that was a residue after thorough irradia- 
tion. However, such a 
needles does produce destruction of cancer 
in the center of a mass, as is noted in Case 
9, Group 1, where a hard mass remained 
which was removed and found to be only 
a fibrous mass free from cancer. 

In the early part of this work we used 
little or no roentgen radiation but as time 
has gone on we have increased the roent- 
gen radiation given to each patient. This, 
to our mind, leads to a more thorough 
irradiation effect throughout the breast, 
especially outside the outer row of needles 
where there may be foci of carcinoma un- 
recognized clinically. When combining 
both surface and interstitial irradiation we 
are confronted with the problem as to the 
proper time to insert the needles after 
roentgen radiation is given. Originally we 
waited three to six weeks after the last 
roentgen treatment was given; this gave 


us an idea as to the radiosensitivity of 


the lesion and enabled us to decrease the 
amount of interstitial irradiation. How- 
ever recently we have begun to insert 
needles as soon as the patient recovers 
from the roentgen radiation effects in order 
to get a summation of radiation effect by 
the combined methods. 

Breast carcinomas have been looked 
upon as belonging to the radioresistant 
group, in the majority of instances. To 
overcome this, radiologists have protracted 
and fractionated their treatments in order 
to increase the total dose with a diminution 
of skin effects. This is possible by giving 
100 r daily over each of 2 portals to the 
breast and one each to the axilla and 
supraclavicular areas when a total of 
2,000 r over each portal may be given in 
three weeks. Whether this dosage is suffi- 
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cient is questionable; if we calculate our 
radium dosage in roentgens, as based on 
the work of Paterson and Parker,’ we find 
that 1 mg. of radium filtered through o.5 
mm. of platinum gives off about 8 r per 
hour at 1 cm. distance. In interstitial irra- 
diation this may not hold exactly true, as 
the tissue immediately around each needle 
receives more than this while the center of 
the tumor must receive considerably less. 
Nevertheless, it may serve as a basis of 
computation. It will be noted that in the 
column on radium dosage, besides the 
dosage in milligram-hours we have its 
equivalent in roentgens. Immediately one 
will see the enormous dosage obtainable. 
Even with this the disease is at times not 
controlled locally. 

B. Effect on the Breast. After this type 
of treatment the breast undergoes various 
changes. When the acute effects, such as 
edema and radiodermatitis, have passed 
off, the breast may, after a few months, 
gradually assume the appearance of a nor- 
mal breast. Sometimes a chronic edema 
with skin induration may persist over a 
long time—occasionally the breast appears 
normal but a bogginess may supervene. 
In these instances it is very difficult to be 
sure that there is not some cancer involving 
the subcutaneous lymphatics. 

The breast may be exceedingly tender 
to the touch indefinitely. Any bump or 
injury may set up varying degrees of pain 
with resultant apprehension on the part 
of the patient, who naturally suspects 
return of activity. Ordinarily this tender- 
ness disappears after a year. The skin is 
usually normal, sometimes it is thick and 
dry, at other times tanned. Some patients, 
especially blondes, have a very marked 
telangiectasia, which may appear a few 
months after the treatment is given or it 
may not be seen until two or three years 
have passed. The dosage used and the sus- 
ceptibility of the individual patient are 
undoubtedly contributing factors. 

The tumor mass in the breast recedes 
slowly. In the majority of instances the 


tumor completely disappears but then one 
also finds a residual palpable mass which, 
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in our experience, may or may not be the 
seat of carcinoma. Then it remains to be 
decided whether a mastectomy or a simple 
removal of the mass should be done. The 
clinical picture must be the basis of deci- 
sion. It will be noted that we did not 
mention radical excision. We have at- 
tempted this on a few occasions and have 
been confronted by such an amount of 
fibrosis in the axilla that we have decided 
it is hazardous to do a clean dissection of 
the axilla without danger to the axillary 
structures. This is especially true when the 
endotherm is used, a method we use in all 
our breast surgery. 

In all patients where there was ulcera- 
tion, the breast healed and remained healed 
whether the patient lived or died subse- 
quently of cancer. Except for one individ- 
ual (Case 12, Group 111) who had a very 
extensive involvenient, no patient, whether 
she is living at present or died later from 
metastatic extension, went through the 
distressing effects of massive edema of the 
arm such as is seen after unsuccessful 
surgery or untreated disease. So from this 
standpoint the treatment has been remark- 
ably effective as a palliative. 

The question now arises as to which 
type of breast is suitable for interstitial 
irradiation. In the group of patients pre- 
sented, none was rejected for treatment, 
whether the disease was extensive or 
whether the breast was large or small, 
provided the general condition of the 
patient was not obviously poor. The small, 
thin breast or the medium-sized breast is 
ideal as the insertion of the needles may 
be carried out with a fair degree of ac- 
curacy. In the large, fatty breast, which is 
usually pendulous, we have found that the 
accurate distribution of needles is impos- 
sible. There are bound to be areas in which 
dosage is small or at any rate inadequate. 
It was for this reason that we began sup- 
plementing our interstitial irradiation with 
surface roentgen irradiation to reach if 
possible the missed foci. Furthermore, the 
large fatty breast offers little chance for 
adequate tissue reaction with fibrosis that 
is so necessary for a successful outcome. 
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We have come, therefore, to the conclusion 
that patients with a large, fatty breast 
should be treated by roentgen irradiation 
alone or by roentgen irradiation and sur- 
gery when ever possible. 

Lymph nodes may disappear with no 
final palpable evidence of their previous 
presence; however, we have found that 
about twelve months after treatment some 
individuals may present an_ increasing 
thickness and firmness along the pectoral 
border. This seems to be a point of danger. 
In some this may represent a local recur- 
rence, while in others it may be a delayed 
reaction involving the pectoral muscle it- 
self. In a former publication, I made the 
statement that needles could be inserted 
with impunity into the muscle with no 
deleterious after-effects. Now, I am not so 
sure of this, for it results in fibrosis with 
diminution of motion on the part of the 
arm and pain on movement, but more 
important than this, it is impossible to 
rule out clinically the presence of activity 
in the lymphatics in this location. In 2 
patients (Cases 2 and 15, Group 11) such 
a condition arose, both weré treated by 
roentgen irradiation and both improved 
and are apparently free from disease. 

C. Causes of Death. There were a number 
of patients who died of intercurrent disease; 
we are not interested in the cause of death 
in these individuals except for the fact that 
in a few of them cancer was still present. 
On the other hand, we are interested in 
those who did die of cancer. We find that 
the local condition was controlled in all 
except 2 patients (Case 14, Group 1 and 
Case 12, Group 11). The first of these 
had inadequate treatment while in the 
latter the disease was so extensive that no 
improvement could be expected. In all 
other patients, death was due to conditions 
they thought had no relation to the cancer, 
such as distant metastases to the brain, 
the lungs, the liver and the spine. The 
question naturally arises, did the implanta- 
tion act as a precipitating cause of this 
dissemination? Such a thing is conceivable 
and may possibly be due to the manipula- 
tion incident to the operation. However, 
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the natural history of the disease is for it 
to spread into these same organs; conse- 
quently, this can only be decided by com- 
paring its frequency in untreated or surgi- 
cally treated controls. A striking feature, 
as was mentioned above, was that in all 
patients the breast was healed, there were 
no sloughing ulcers, no odor and in only 2 
was there edema of the arm. This alone is 
worth remembering when comparing the 
treatment with the surgical group dying 
from recurrence. 

Finally, is interstitial irradiation justifi- 
able? This must be answered by referring 
to the individual groups. In the inoperable 
group there is no question as to its use. 
Its benefits to the patient, not only locally 
but generally, outweigh its disadvantages. 
In the recurrent group it may be used in 
conjunction with roentgen irradiation or 
surface radium. The extent of the disease 
will determine which method is better. 
In Group v we are not impressed with 
interstitial irradiation alone. It may be 
used but its scope is so limited that roent- 
gen irradiation probably gives greater pro- 
tection if surface irradiation is also given. 
In the operable groups, 1 and 11, there is 
place for argument. According to our pre- 
sent knowledge, in Group 1 where radical 
operation offers a 75 per cent chance for a 
five year clinical arrest, we think this 
should be the method of choice, especially 
if combined with preoperative roentgen 
irradiation. In Group u, where the axillary 
nodes are already involved and the chances 
of a five year arrest vary from 15 to 30 
per cent, interstitial irradiation may or 
may not be advocated. As a general rule, 
we think in the operable groups the use 
of interstitial irradiation is justifiable 
under the following conditions: 

a. In selected cases when there is an 
acute inflammatory type of carcinoma 
after thorough external preliminary roent- 
gen irradiation has been given. 

b. When the patient is a young woman. 

c. When the patient refuses operation. 

d. When the patient is aged or has some 
complicating disease which makes the 
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radical operation particularly hazardous. 
CONCLUSIONS 

The use of interstitial irradiation com- 
bined with surface irradiation is a very 
distinct advanee in our treatment of cancer 
of the breast. It may be advocated in the 
inoperable group without hesitation; how- 
ever, its use in the operable group is still 
open to question but it may be advised 
under certain conditions enumerated 
above. Radiation used in this way does 
definitely control the disease so that many 
of our patients have been clinically well as 
long as five years. As time goes on and 
experience accumulates, we should evolve 

a technique that will assure a homogeneous 

radiation effect comparable to the most 

carefully planned and executed Halsted 
operation.* 
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THE EFFECT OF PREOPERATIVE IRRADIATION IN 
PRIMARY OPERABLE CANCER OF THE BREAST* 


By FRANK E, ADAIR, M.D. 
Attending Surgeon and Executive Officer, Memorial Hospital 
NEW YORK CITY 


YNANCER of the breast is a disease 

4 which is treated universally by surgical 
means when possible. If the disease has gone 
beyond operable limits, radiation therapy 
is widely employed for palliation. In cases 
of advanced mammary cancer with distant 
metastases, irradiation occasionally works 
very effectively, especially in that group 
of cellular carcinomas where it causes de- 
structive areas of the pelvis, femur or spine 
to be replaced by solid callus. Occasionally 
life is prolonged several years. In the 
advanced case, surgery is never considered, 
except for local relief or palliation, as, for 
example, with sloughing tissue. 

We fully appreciate that the radical 
amputation is generally considered to be 
a fairly effective method of therapy in 
operable cancer of the breast. Having 
great respect for this confirmed viewpoint, 
we would hesitate to deviate very far from 
this position until we are on proven ground. 
However, we feel that we are justified in 
pursuing our preoperative irradiation 
studies because they are followed by the 
radical amputation, so that the patient’s 
ultimate hope of cure is not lessened. 

This study will confine itself to a con- 
sideration of operable breast cancer. By 
operable is meant that the disease is 
located in the breast, or even in both 
breast and axilla, but not beyond. Roent- 
gen examination shows the chest negative 
for metastasis, and a careful consideration 
of symptoms rules out the probability of 
any distant metastasis. The operable case 
is the only type in which a complete cure 
is ever obtained. The results of surgical 
treatment in the outstanding American 
clinics vary but slightly if the classical 
radical amputation is meticulously carried 


out. It must, however, be admitted that 
there is a great difference among the radical 
amputations performed by different sur- 
geons. Some do a hurried, careless, incom- 
plete radical amputation, leaving much 
axillary fat and lymphoid tissue in situ, 
while others pay strict attention to the 
specific principles underlying this opera- 
tion. The latter group rarely completes a 
radical amputation in less than two hours. 
They make a thorough investigation and 
removal of all axillary contents. It is neces- 
sary to remove both pectoral muscles in 
order to have free access to the entire 
length of the axilla. 

If we consider the results of radical sur- 
gery in the hands of the best surgeons, we 
find (a) if the breast ov/y is involved, 
approximately a 70 per cent five year cure 
is obtained; (4) if both the breast and axilla 
are involved, the five year cures are ap- 
proximately 20 per cent. The two groups 
combined give approximately 35 per cent 
five year cures. These figures are taken as 
an average of the results of the best sur- 
geons. The results of treatment by any 
type of therapy other than surgery must 
therefore be compared with these percent- 
ages. The cure percentage has changed but 
little during the past thirty-eight years, 
since the introduction of the radical ampu- 
tation by Halsted. In fact, we doubt if 
anyone today obtains any better results 
than Halsted did. However, 35 per cent 
cure in operable mammary cancer is very 
far from satisfactory; and this fact impels 
us to pursue this problem further. 

By the introduction of radiation, a wel- 
come adjuvant was given surgery. Today 
high voltage postoperative irradiation has 
come to be employed by the majority of 


* Read in a Symposium on Cancer of the Breast at the Twentieth Annual Meeting, American Radium Society, Atlantic City, 
N.J., June 10-11, 1935, and the New York Roentgen Ray Society, Dec. 16, 1935. 
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surgeons following radical amputation. 
Practically all studies indicate that post- 
operative irradiation adds definitely to the 
percentage of five year cures. Therapy at 
the Memorial Hospital, until two years 
ago, consisted of radical mastectomy fol- 
lowed by two high voltage roentgen-ray 
cycles. The results of this program gave 
72 per cent five year cures when the disease 
was confined to the breast; 23 per cent 
when both the breast and axilla were in- 
volved, and 40.6 per cent for the two 
groups combined. This improvement over 
radical surgery alone should be credited 
to the added irradiation. Postoperative ir- 
radiation has now become widely accepted 
and seems to have fully justified itself. By 
so doing, it naturally has raised the ques- 
tion of the value of preoperative irradia- 
tion. If irradiation is effective in destroying 
residual cancer cells, after a radical opera- 
tion, it would logically follow that irradi- 
ation should be of equal or of even more 
value when it is given as a preoperative 
measure. If one accepts this view, however, 
as a rationale of treatment, one must 
carefully consider several debatable points, 
namely: 

1. If preoperative irradiation 1s effective, 
it is necessary to allow two months as a 
minimum after the completion of the treat- 
ments for irradiation to become fully effec- 
tive in producing the desired tissue 
changes. The direct killing effect on the 
more sensitive cancer cells, together with 
the slower development of fibrosis and 
endarteritis and other results of irradiation, 
consumes a period of at least eight to ten 
weeks. Many clinicians will object to this 
delay, believing that the rate of tumor 
growth exceeds the rate of tumor starva- 
tion and strangulation secondary to irradi- 
ation. This view is understandable, but, 
in our study, it is obvious that the rate 
of tumor destruction far exceeded the rate 
of tumor growth, while the irradiation was 
being carried out. This period of delay 
therefore seems justified. We are fully 
cognizant of the opinions of some who 
believe that after a diagnosis of cancer is 
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made, immediate operation is imperative. 

2. Can the results of preoperative irradi- 
ation be considered as adding materially 
to the cure rate? Five year studies of a 
large number of cases so treated will an- 
swer this question. 

3. Are the added difficulties of the oper- 
ation following heavy preoperative irradia- 
tion, with the resultant wound compli- 
cations, justified? They are if we obtain a 
very decided increase in our five year cure 
rate. 

4. How far is it safe to go today in dis- 
carding the radical operation and substi- 
tuting a complete irradiation program? 
Not until we have more information and 
obtain a higher percentage of cures will it 
be justified. Irradiation is making rapid 
and noteworthy strides each year and no 
one can now predict the best therapy ten 
years hence. 

By the commonly accepted method of 
the radical operation followed by post- 
operative therapy, five year cures are ob- 
tained in 3 out of 4 cases if the disease is 
confined to the breast; and 1 in 4 cases 
only if the disease involves the axilla. 
Irradiation must produce better results 
than this, if an irradiation program is to 
supplant the radical operation and post- 
operative therapy. We recognize that there 
are cases complicated by tuberculosis, 
diabetes, syphilis, heart disease, etc., where 
surgery is contraindicated; and where ir- 
radiation is the only method available. 

In the various European and American 
clinics there is today little serious effort 
being made to give preoperative irradiation 
to the operable cases. Dr. Coutard tells me 
that at the Curie Institute, in Paris, oper- 
able breast cancer is considered to belong 
to the realm of surgery. Regaud some time 
ago made the same statement. Morison 
of the London Cancer Hospital (Free) 
states likewise that their irradiation is con- 
fined to postoperative therapy and to 
treating the advanced inoperable cases by 
radiation. This same point of view is gen- 
erally held in our American clinics. 

Keynes of London treats operable breast 


cancer by inserting radium needles into 
the breast tumor, parasternal spaces, 
axilla, infraclavicular and supraclavicular 
spaces. He is the only one, with whose 
work I am familiar, who has entirely sup- 
planted surgery by interstitial irradiation. 
He told me recently that he obtains more 
success in treating the axilla by his method 
than he does by treating the breast. Recog- 
nizing that the axillary space occupies a 
wide area, extending from the lateral chest 
wall to the sternoclavicular joint, across 
which pass the large axillary vein and its 
many tributaries, it is difficult for me to 
understand how Keynes so accurately 
places his radium needles as to be more 
effective in the axilla than in the breast 
itself. It is understandable how, by his 
method of irradiation of the axilla, there 
might be an added safety factor when com- 
bined with external irradiation, but he 
rarely employs external irradiation. Care- 
ful microscopic studies should be made on 
a series of his cases so treated following a 
radical amputation. We will then know 
exactly the accomplishments of his 
method. 

In 1933, | reported our results of radia- 
tion therapy, using interstitial and external 
irradiation as the complete method of 
treatment.' We found in the 47 cases so 
treated that there was 23 (49 per cent) five 
year survivals when the disease was con- 
fined to the breast. (This is to be compared 
with the 72 per cent five year survivals 
when surgery combined with postoperative 
irradiation was employed). In the operable 
cases involving both the breast and axilla 
there was not one five year cure. However, 
in the light of modern irradiation, it is 
known that these patients did not receive 
a sufficient amount; furthermore, many 
were treated with low voltage roentgen 
rays. Our results were in marked contrast 
to those of Keynes, who finds it easier to 
cure the axillary disease than the breast. 
As he has not yet reported five year cures 
on his work, we must withhold judgment 
on the effectiveness of his method. 

It is usually conceded that the axilla 
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offers the most difficult problem presented 
in the treatment of breast cancer. It is 
true for two reasons: first, the extent of 
this irregularly shaped space, and second, 
the response to treatment of cancer- 
invaded axillary nodes, scattered through 
bulky adipose tissue, is entirely different 
from the response of cancer tissue located 
in a vascular organ, such as the breast. 

The problem offered in the treatment of 
cancer of the breast differs with each path- 
ologic type, as well as each anatomic type 
of breast. The problem of treating a local- 
ized adenocarcinoma 2 cm. in diameter is 
obviously entirely different from that pre- 
sented by a diffuse duct cancer which fills 
a large portion of the mammary duct 
system. The anatomy of the tumor is en- 
tirely different. 

A small grade 3 infiltrating cancer, whose 
metastatic deposits have filled the axillary 
chain of nodes, again presents a special 
problem having little in common with the 
other types mentioned above. The treat- 
ment of a small breast, snug against the 
chest wall, presents an entirely different 
problem in radiation therapy from the 
long pendulous breast reaching to the 
umbilicus. In other words, the treatment 
of breast cancer is not ove problem, but 
many problems. 

Two years ago we started treatment of 
a series of operable breast cases giving 
preoperative irradiation by the fraction- 
ated dose method (Coutard). Approxi- 
mately two to three months after the com- 
pletion of the irradiation cycle, a radical 
amputation was done, and careful micro- 
scopic studies made of the residual cicatrix 
or cancer, as the case may have been. This 
study has given us much information on 
dosage, technique, time factor, viability of 
the cancer cells, general effects on the body 
as a whole, etc. The study has proved so il- 
luminating that we are impelled to pursue it 
further. Before ideal results can be reached, 
techniques must be further changed; time 
factors altered; more specific attention 
given to the individual variations of the 
particular case; clinical cancer types more 
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sharply recognized; interstitial irradiation 
more commonly employed as an adjunct 
in those types resistant to external irradia- 
tion. A great many factors must be altered. 

This research here presented shows that 
one group of mammary cancer cases, the 
operable, heretofore generally held to be 
a surgical problem only, may now be con- 
sidered also a problem for the radiologist. 

In this study of preoperative irradiation 
effects, it must be stated in the beginning 
that in every instance there was a positive 
biopsy report of cancer of the breast. We 
recognize that there are those who consider 
that aspiration biopsy material is not as 
satisfactory as biopsy material obtained 
by incisional methods. However, we make 
no apologies for this form of biopsy so 
freely used in our institution. It is a method 
satisfactory to pathologists—Dr. 
Ewing and Dr. Stewart. Its interpretation 
requires special study and great experience 
along these lines. In the hands of the com- 
petent, this method is steadily gaining in 
general acceptance. 

Without this method of biopsy, it would 
have been impossible to make this study, 
first, because physicians will not accept 
the clinical diagnosis of others on a case of 
cancer; secondly, and especially, because 
the recent scar of the incisional biopsy 
breaks down under the heavy radiation 
delivered making such full irradiation im- 
possible. Aspiration biopsy is therefore an 
important step in the work here reported. 

Our study is based on 117 cases of oper- 
able mammary cancer. Each case had (1) 
positive biopsy; (2) preoperative irradia- 
tion; (3) followed two or three months 
later by (4) a radical mastectomy and (5) 
careful tissue studies. Of this number 65 
cases were treated through five portals by 
the fractionated dose method, using the 200 
kv. roentgen machine, giving 300 r daily 
to each of two portals. Fifty-one cases 
were treated similarly using the 4 gram 
radium element pack and giving 8,000 
me-hr. to one portal per day. The portals 


used in both series were one tangential to 
the breast medially and one tangential to 
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the breast laterally, thus cross-firing the 
breast lesion from two directions. The 
axilla was cross-fired through three ports: 
(a) axilla and supraclavicular anteriorly, 
(4) axilla direct, (c) axilla and supracla- 
vicular posteriorly. 

In our studies made and recorded on the 
patient’s chart the day of the operation, 
the clinical results of therapy were tabu- 
lated thus: (1) breast tumor same size; (2) 
breast tumor reduced in size; (3) residual 
thickening only; (4) breast tumor entirely 
gone. Of the 18 cases treated by roentgen 
radiation giving 1,800 r per portal, there 
was not one instance in which the tumor 
remained the same size as originally de- 
scribed. In other words, irradiation, if 
given in fairly large doses, practically 
always causes reduction of the size of the 
tumor in varying amounts, depending on 
the type of pathological process present. 
Anaplastic carcinoma usually completely 
disappears, while colloid carcinoma changes 
very little in size. Of these 18 cases clini- 
cally examined, there was reduction in 
size or disappearance of the tumor in all 
cases (Table 1). 


Taste | 
EIGHTEEN CASES TREATED BY ROENTGEN RADIATION, 
EACH PORTAL RECEIVING 1,800 r. CLINICAL 
CHANGES IN THE SIZE OF THE 
BREAST CANCER 


Number of 


Percentage 
Cases 8 
Tumor same size ° O 
Tumor reduced in size 4 22 
Residual thickening only 8 44 
Tumor entirely gone 6 33-3 


Similar results were obtained by using 
the radium pack on the breast and axillary 
nodes. 

Of the 36 cases treated by giving 1,200 
r per portal, 43 per cent had complete 
clinical disappearance of axillary nodes. 
In contrast to this, 18 cases were treated 
giving 1,800 r per portal. With this treat- 
ment 55 per cent had complete c/inical 
disappearance of the nodes (Table 11). 


TABLE II 
BEHAVIOR OF ENLARGED AXILLARY NODES UNDER 
ROENTGEN TREATMENT 


Complete 


No 
Clinical 
Disappear Clinical Reduction 
Changes 
Cases given 
1,200 r per 43% 40% I7% 
portal 
Cases given 
1,800 r per §5% 33% 11% 


pe 


These results show that by increasing 
the dosage 600 r per portal, we obtained 12 


per cent more c/inical disappearance of 


nodes. In connection with the studies on 
the axillary contents, it was frequently 
noted that there was a great diminution in 
volume as well as marked atrophy of the 
lymphatic tissue. It must be concluded 
that heavy irradiation is responsible for 
(a) a softening of the lymphatic nodes; 
(6) a definite diminution of volume, and 
(c) in some instances, complete disappear- 
ance of nodes. It does not follow, however, 
that, in axillary contents where a complete 
clinical disappearance of a bulky mass has 
occurred, there will of necessity be no dis- 
ease found. It is a very common occurrence 
to have a bulky metastatic mass greatly 
diminish or even completely disappear clin- 
ically. Although the clinical examination 
reveals these reductions and disappear- 
ances, this in no accurate way coincides 
with the microscopic finding in the labora- 
tory. 

Irradiation greatly softens the breast 
tumor so that at times it becomes ex- 
tremely difficult for the clinician to be sure 
that any tumor remains. The character- 
istic hardness of the cancer entirely dis- 
appears so that the breast seems of the 
same consistence throughout. 

When the amputated breast is examined 
in the laboratory, the pathologist has a 
new and difficult problem locating the 
tumor or its residual scar. It usually be- 
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comes necessary to locate the original site 
of the tumor by cutting the breast in small 
parallel slices. Dr. Ewing and Dr. Stewart 
frequently locate the original site in diffi- 
cult cases by noting (a) a sclerosed hyalin- 
ized area, (4) a puckered scar, or (c) a few 
yellowish streaks. The consistence of this 
area is soft and differs entirely from un- 
treated carcinoma of the breast. A section 
taken from this type of material sometimes 
shows no residual cancer; at other times 
only a few clusters of atrophic degenerating 
cancer cells so badly damaged that their 
viability is in great doubt; while, on the 
other hand, the microscopic study may 
reveal fully stainable and possibly viable 
cancer cells. It is difficult for the patholo- 
gist to be correct on his gross study of the 
breast material and the axillary contents. 
Gross and microscopic tissue studies re- 
quire that one have experience in this 
special field of irradiated tissue. 

In the microscopic study of 
picked at random, it was found that the 
gross description of the axillary contents 
was incorrect in 10 cases (25 per cent). 
This emphasizes the great difficulty of cor- 
rectly interpreting the gross presence of 
cancer in heavily irradiated lymphoid tis- 
sue. The errors occurred always in the same 
direction, namely, in stating that a node 
was negative for the presence of cancer 
when microscopically it was later found 
to be involved. 

The time period of treatment is of equal 
importance with the amount of irradiation 
given. The factors of distance, filter, the 
number of roentgens per treatment, time 
interval between treatments, time allow- 
ance between completion of treatments 
and operation, skin target distance, etc., 
are each a matter for further study. In our 
cases the time between the delivery of the 
last preoperative radiation treatment and 
the operation, varied widely. The shortest 
interval was twelve days; the longest 300 
days, and the average sixty-six days. 

Cases Treated by High Voltage Roentgen 
Rays. Of the 65 cases treated preoperatively 
by roentgen rays, 13 were between thirty 
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and forty years of age; 25 between forty 
and fifty years; 20 between fifty and sixty 
years; and 7 between sixty and sixty-five 
years. No case over sixty-five years of age 
is included in this series. 

Thirty-six patients were given 1,200 r 
to each of five portals; 11 patients, 1,500 r 
per portal; and 18 patients, 1,800 r per 
portal (Table 11). For the sake of con- 
venience in studying this irradiated ma- 
terial, we have devised a scale of radiation 
effects.? This scale of radiation effects is 
the following: 


R.E.B.: Indicates the radiation effect in the 
breast tumor; R.E.N. indicates the radia- 
tion effect in the axillary nodes. 

R.E.B. o: Signifies that irradiation destruction 
is most incomplete and has been minimum. 
It may signify that there was complete de- 
struction in one area with persistence of 
viable disease in another area. 

R.E.B. 1: Signifies the minimum effects of ir- 
radiation, such as atrophy, cell hydrops and 
slight sclerosis. 

R.E.B. 2: Signifies a more marked condition 
but similar to R.E.B. 1. 

R.E.B. 3: Signifies that the process of tumor 
tissue destruction has been’ extremely 
marked, and that there is a question whether 
the tumor cells are viable. It will remain for 
the element of time to prove whether this 
R.E.B. 3 group is capable of regeneration or 
metastasis. Dr. Ewing is of the impression 
that the cases falling into this group may 
eventually be completely cured and in- 
capable of recurrence. We are taking the 
position, at least for the present, that this 
group may be capable of recurrence. 

R.E.B. 4: Signifies that after a most careful 
study has been made of tissue taken from 
many portions of the breast, there is no 
sign of cancer. 

We have made similar studies on the axillary 
nodes. Their irradiation classification scale 
would be R.E.N. 0; R.E.N. 1; R.E.N. 2; 
R.E.N. 3; R.E.N. 4. 


The degree of radiation effects on each 
group of cases treated is tabulated (Table 
11) for both the breast and axillary con- 
tents. 

A glance at Table 111 shows that of the 
36 cases treated by 1,200 r per portal, 19 
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per cent had complete microscopic disap- 
pearance of the breast cancer; not c/inical 
disappearance as discussed above. When 
the dose was increased to 1,800 r per portal 
(600 r more per portal) the complete micro- 
scopic disappearance nearly doubled 
namely, 33.3 per cent. In a similar way the 
radiation effects (R.E.B. 3) went from 14 
to 28 per cent. Of the total 65 cases treated 
by roentgen radiation, in 14, or 21.5 per 
cent, the tumor disappeared completely 
from the breast. 

Unfortunately, the success of cancer 
destruction in involved axillary nodes is in 
marked contrast to that of the breast. In 
only 3 (8 per cent) of the 39 cases with 
involved nodes, treated by roentgen rays, 
was there complete microscopic disap- 
pearance. Of these 3 cases, 2 occurred 
where the patient received 1,800 r per 
portal. The crux of the problem in treating 
mammary cancer is the axilla. Slightly 
more than half the cases, 51 per cent, have 
axillary involvement. External irradiation, 
as delivered by our technique, is not a great 
success in curing axillary nodes. 

Skin Damage. In every one of the 65 
cases treated by roentgen radiation, the 
skin was in good condition for operation 
at the end of four to eight weeks. Roent- 
gen irradiation produced in a large propor- 
tion of the cases a marked desquamation 
and blistering of the skin of the axilla, 
breast and submammary regions. The skin 
is usually more damaged where perspiration 
produces excess moisture. It is possible to 
give more radiation in the winter months 
than the summer months and, on account 
of this fact, at times it becomes neces- 
sary to reduce the amount of radiation 
planned, especially during hot weather. In 
many instances patients during this time 
must come for daily dressings. Our patients 
are forewarned that blistering and super- 
ficial skin destruction may occur. This is 
accomplished by giving them a paper stat- 
ing this fact on their first hospital visit. 

Our study shows that the secretion from 
these denuded areas is strongly acid (litmus 
paper test). The patients suffer much pain 
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Taste III 
MICROSCOPIC STUDIES 
SHOWING NUMBER OF CASES TREATED BY EACH METHOD WITH RESULTANT RADIATION EFFECTS 
Breast Cancer Cases | Cases Axillary Disease 
Treatment by with | without 
200 kv. R.E.B. Axillary | Axillary R.E.N. 
X-rays Involve- Involve- 
2 3 4 ment ment 1 | 2 3 | 4 
1,200 r per portal 
Five portals 
socm. S.T.D. 15 4 5 7 23 13 13 6 1 2 I 
6 conn 41% 14% | 19% 65% 9% | 4% 
1,500 r per portal 5 2 O 3 I 7 4 4 2/0 I fo) 
11 cases 45% 27% 9% 14% | 09 
1,800 r per portal 6 I 5 6 9 g 5 I I C 2 
18 cases 28% 33% o% | 22% 
Total cases 65 26 7 5 | 13 14 39 26 22 g | 2 3 3 
OF ~O7 
20¢ 21.5% | 7% 8% 
Treatment by 4 gram 
radium element pack 
6cm. $.T.D. 
2 me-hr. per portal | 6 4 I 2 2 6 9 5 1/0 ° fo) 
15 cases 40% 13% | 14% 83% o% o% 
24, me-hr. per portal | 7 6 5 6 13 15 22 9 1/0 3 2 
37 Cases 20% 16% | 35% 60% 20% | 13% 
Total cases 52 13 10 6 8 1s 21 31 14 2190 3 2 
15% | 30% 14% | 9% 
Grand total cases 117 39 17 11 21 29 60 $7 36 11 2 6 S 
15% | 25% 51% 10% 8% 


and sleeplessness during the two to three 
weeks when the skin is at the height of its 
reaction. We advise the patient to take two 
showers daily. This washes away the pain- 
ful acid secretion. Following this, a mildly 
alkaline salve is applied which should con- 
tain a small amount of scarlet red to 
stimulate epithelial regeneration. No non- 
irritating application, so far as we know, 
has yet been produced for the diminution 
of skin moisture. 

Cases Treated by the 4 Gram Radium 
Element Pack. Vhere were 52 cases treated 
by the radium pack, using the same portals 
for this treatment as for the roentgen irra- 


diation. The distance of the pack from the 
skin was 6 cm., with a 6 cm. diameter of 
the pack opening, producing approxi- 
mately a 10cm. diameter circular portal at 
the skin surface. In 15 cases, 20,000 mc- 
hr. per portal was employed. Of these 
15 cases, in only 2 (14 per cent) did we 
obtain a complete microscopic disappear- 
ance of the tumor from the breast; and in 
none of the 6 cases having axillary involve- 
ment was there microscopic disappearance 
of disease. 

Thirty-seven cases were treated giving 
24,000 mc-hr. per portal; and of this num- 


ber 13 cases (35 per cent) had complete 


366 


microscopic disappearance of the breast 
tumor, which is more than double the fig- 
gure (14 per cent) produced by giving 
20,000 me-hr. per portal. Of the 15 cases 
with axillary involvement, treated by 
24,000 mc-hr. per portal, the nodes were 
sterilized in two instances per cent) 
(see Table 111) 

The technical difficulty of treating the 
axilla by the radium element pack is chiefly 
that the portals are entirely too small for 
large subjects. It sometimes becomes neces- 
sary to add another portal anteriorly to 
cover the axilla completely, and in this 
case it is difficult to keep from overlapping 
the skin. 

Comparison. We have been attempting 
to make a fair comparison of the two 
instruments—the 200 kv. roentgen ma- 
chine and the 4 gram radium element pack. 


During the past two years, the number of 


roentgens given per portal has been re- 
peatedly changed as has also the number 
of millicurie-hours delivered per portal by 
the radium pack. It now seems from our 
microscopic tissue studies that 1,800 r per 
portal compares very closely in tissue effec- 
tiveness with the radium pack treatments, 
giving 24,000 mc-hr. per portal (see Table 
Iv). 

There is one distressing complication 
which has presented itself in those cases 
treated by large doses of the radium ele- 
ment pack, giving 8,000 mec-hr. daily, 
namely, persistent skin ulceration. Of 37 
cases treated giving 24,000 mc-hr. per 
portal, 20 cases (54 per cent) had persistent 
radionecrosis. Such ulceration is particu- 
larly painful. This condition persists where 
there was previous cross-firing of the breast 
portals. This is an important point against 
the use of such heavy doses given daily by 
the radium pack; however, it seems neces- 
sary to give such large doses in order to 
accomplish a 35 per cent microscopic dis- 
appearance of the breast cancer. It suggests 
that radiation is applied too quickly by 
this technique. Through this ulcerated 


area, bacteria enter the lymphatic routes 
to the axilla, so that wound complication 
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is a common occurrence. The cases treated 
by roentgen rays, on the other hand, even 
though there were many instances of 
marked temporary skin damage, all healed 
without persistent ulceration; and accom- 
plished about the same amount (33 per 
cent) of complete destruction in the breast 
cancer (see Table 111). When it comes to 
the treatment of amas ed axillary nodes, 
the roentgen rays seemed definitely a 
superior instrument, as there was complete 
microscopic disappearance of the axillary 
cancer in 22 per cent of the cases treated 
by the roentgen rays, while there was but 
13 per cent destruction in those nodes 
treated by the radium pack (see Table tv). 
The radium pack is a very effective in- 
strument but the length of the axilla 
demands a larger portal than is given by 
the pack. 
IV 
SHOWING PERCENTAGES OF COMPLETE MICROSCOPIC 
DISAPPEARANCE 


Breast Axilla 
1,800 r per portal 33% 22% 
24,000 mc-hr. per portal 35% 13% 


We well know by microscopic studies 
that irradiation cures by two methods: 
first, by the direct killing effect on cells 
that are radiosensitive, and secondly, by 
an imprisonment process on the part of 
the surrounding tumor bed which results 
in cutting down the blood supply and lay- 
ing down a dense fibrous wall—in other 
words, by starvation and imprisonment. 
The second process is cancer retardation 
and control, a process strongly emphasized 
by Ewing in the Mutter Lecture. Cancer 
control and cure by irradiation requires a 
long period. It is possible for stainable 
cancer cells to remain in situ for a great 
many years without dissemination. Before 
the New York Surgical Society in 1931, | 
reported 3 cases in which biopsy revealed 
the presence of carcinoma cells six and a 
half years after the patients first received 
irradiation.’ It is therefore highly probable 
that those radiation effects in which 
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R.E.B. 4 (see Table 111) was reported do 
not represent the total benefit of irradia- 
tion. If it were possible to add the R.E.B. 3 
and R.E.B. 4 effects, the beneficial results 
of radiation treatment would be very im- 
pressive. Time will be required to estimate 
the true value of preoperative irradiation. 
My prediction, however, is that such heavy 
irradiation should add materially to the 
five year cures. 
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ulin output from the ovaries has a pro- 
found effect on the duct tissue of the breast 
which is manifested by (a) marked pro- 
liferation in the duct cells; (4) lengthening 
of the ducts; (c) multiplication of the acini. 
The effect is not only on the normal lining 
cells, but many think also on the abnormal 
mammary cells—the cancer cells. The 
effect of menstruation is widely conceded 
to have a very deleterious effect on the 


Fic. 1. Showing the axillary radium tandem. The operator is ready to draw the end of the tandem through 
the skin near the sternoclavicular junction, on through the pectoralis major muscle (clavicular portion), 
behind it and the pectoralis minor muscle, laying the tandem parallel to and near the axillary vein. The 
tandem consists of a rubber catheter containing five radium capsules. The tandem remains in situ until 


a 2,000 mc-hr. dose is given. 


Axillary Tandem. Due to the fact that 
external irradiation alone is not sufficiently 
effective in treating involved axillary 
nodes, we devised an axillary radium tan- 
dem (Fig. 1) to be placed across the axilla 
under novocaine anesthesia.? Our hopes 
are that this addition to axillary irradiation 
will be of value. We have used this tandem 
in 40 cases which will be the basis of a 
later report on this subject. 

Sterilization. In any consideration of 
therapy for breast cancer, the subject of 
sterilization of the ovaries today occupies 
a position of great interest and discussion. 
During each menstrual period, the follic- 


young woman with breast cancer. In our 
clinic we urge the young patient to subject 
herself to irradiation sterilization of the 
ovaries, especially if she is pregnant at the 
time, has had a recent pregnancy, or is 
under thirty-five years of age. It is a ques- 
tion how far this viewpoint can be judi- 
ciously urged, and we are watching with 
intense interest other clinics where these 
studies are being made. An acute meno- 
pause in the young woman entails much 
mental and physical suffering and should 
be carried out only after careful considera- 
tion. 

Radiation Pneumonitis. As increasingly 


AA; 
— 
f 


368 


Fic. 2. Localized pneumonitis following irradiation. 
A chest film showing the localized or segmental 
type of lung involvement. This patient’s chest was 
negative for any abnormality before commencing 
high voltage roentgen treatments; biopsy was posi- 
tive for breast cancer; no evidence of any active 
disease present after four years; no pulmonary 
symptoms. 

greater doses of radiation have been ap- 
plied, a new complication has manifested 
itself—radiation pneumonitis. This com- 
plication was first pointed out by Groover, 
Christie and Merritt‘ in 1922. It has since 
been observed and described by several 
radiologists. One of the most careful of the 
many studies on the subject is that by 
McIntosh,® who with L’Esperance had the 
rare good fortune to study autopsy mate- 
rial. Both Holfelder and Finzi have empha- 
sized the importance of the tangential 
technique in order to avoid lung damage. 
It is difficult, however, to escape this com- 
plication entirely, especially in the cross- 
firing of the axilla. We wish to mildly 
disagree with Kaplan® who states: “In our 
opinion technical errors account for such 
occurrences.” We are sure that as the 
doses increase, more instances of deep pul- 
monary damage will be manifest. 

We do not venture an opinion as to 
etiology aside from the large doses of deep 
roentgen radiation. It occurs at all ages. 
It seems that a pre-existing bronchitis is 
not a contributing cause. In our cases it 


Frank E. Adair 


Marcu, 1936 


has occurred more frequently in the 
younger age groups, possibly because we 
are more apt to insist that the young sub- 
jects receive heavy irradiation. 

In our cases treated by the radium pack 
there were no clinical cases of pneumonitis; 
this was also true in the cases receiving 
1,200 r per portal. However, as the roent- 
gen-ray dosage increased, several cases pre- 
sented this damage. The clinical signs are 
cough, dyspnea, pain through the chest, 
and a tendency to a dusky color, charac- 
teristic of poor aeration of the lungs. There 
are two types shown by the roentgeno- 
grams. In one type, there is a segmental or 
localized area of diffuse thickening radiat- 
ing outward to the periphery from the 
mediastinum (Fig. 2). The second type 
shows a more extensive area of thickening 
involving almost the entire lung. The heart 
is retracted to the affected side, the dia- 
phragm is elevated and there seems to be 
general fibrosis and thickening of the en- 
tire area (Fig. 3). 

In some instances the clinical symptoms 


Fic. 3. Extensive pneumonitis following irradiation. 
A chest roentgenogram showing the more ex- 
tensive type of radiation pneumonitis. The lung 
on the affected side is the seat of generalized thick- 
ening, fibrosis and contraction. The diaphragm 
is elevated; the heart retracted to this 
Entire side is smaller and capable of less expansion 
than the opposite side. 


side. 
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persist for many weeks before the patient 
begins to improve. The interpretation of 
the film is most difficult and uncertain. It 
will take careful study of such autopsy 
material to correctly interpret and differ- 
entiate (a) metastatic disease; (4) pulmo- 
nitis, and (c) treated metastatic cancer of 
the lungs. 

Kaplan is at least stimulating in insisting 
on this complication as a technical error, 
because it will make all more eager to avoid 
pneumonitis. On the other hand, we feel 
that this complication will become a more 


frequent occurrence as doses. become 
greater. 
Anemia. There is a complication which 


we have noted in a few instances which is 
of the gravest importance, namely, second- 
ary anemia. We have been unable to as- 
certain any cause for the secondary anemia 
in our few operable cases which had it. 
There was no metastasis to the bones to 
account for it. We surmise that the low 
hemoglobin which has been at about 80 
per cent, or lower, may be due to irradia- 
tion of areas over large blood volumes, 
such as the mediastinum and neck. It is a 
warning which must be heeded and care- 
fully guarded against. 

Pneumonitis and secondary anemia are 
complications which tax the ingenuity and 
resourcefulness of the one who technically 
applies radiation. 


SUMMARY 


In the Memorial Hospital, radical 
surgery followed by postoperative irradia- 
tion produces 72 per cent five year cures 
when the breast alone is involved; 23 per 
cent when both the breast and axilla are 
involved. The two groups combined give 
40.6 per cent. 

Our results using both external and 
interstitial irradiation as a complete therapy 
have been reported'. We obtained 48 per 
cent five year cures when the carcinoma 
was confined to the breast; this 1s in con- 
trast to the results obtained by radical 
surgery and_ postoperative irradiation, 
namely, 72 per cent. We obtained no five 
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year cures by our method in cases having 
axillary involvement; this is in contrast to 
the cases treated by radical surgery and 
postoperative roentgen irradiation, which 
gave 23 per cent five year cures. 

3. It is pointed out that each anatomic 
variety and each different histological type 
present a special problem to the therapist. 
Proper treatment is not one problem but 
many problems. 

4. A study was made on 117 operable 
cases of breast cancer, each having a biopsy 
positive for cancer. Observations were 
made both clinically and microscopically 
to note the effect of preoperative irradia- 
tion. Sixty-five cases were treated by the 
200 kv. roentgen machine, and 52 cases by 
the 4 gram radium element pack. 

5. In all instances, irradiation caused 
clinical reduction in the volume of the 
breast tumor. To a lesser extent this was 
true of the axillary disease. The tumor tis- 
sue softens and commonly takes on the 
same consistence as the mammary tissue. 

It requires a pathologist with expe- 
rience in the special field of irradiated tissue 
to interpret thé gross appearance correctly, 
and even then there is a good proportion 
of mistaken gross interpretations. 

A scale of radiation effects is recorded 
so that effects may be better compared 
with each other. 

8. Table 11 shows the treatment de- 
livered to each group of cases, with the 
resultant radiation effects. Sixty-five cases 
were treated by roentgen rays using 200 
kv.; of these, 36 cases were given 1,200 r 
per portal, with a complete microscopic 
disappearance from the breast in 1g per 
cent of the cases and from the nodes in 
4 per cent. Another group was similarly 
treated giving 1,800 r per portal; this group 
gave a 33 per cent microscopic disappest- 
ance of the cancer from the breast and 22 
per cent from the axillary nodes. 

9. Fifty-two cases were treated by the 
4 gram radium element pack. Those 
treated by 20,000 mc-hr. per portal had 
14 per cent complete microscopic disap- 
pearance of the tumor from the breast; and 
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no instance of complete tumor disappear- 
ance from the axilla. The group treated by 
24,000 me-hr. per portal obtained a 35 per 
cent disappearance of the tumor from the 
breast and 13 per cent from the axilla. 

10. Microscopic tissue studies show that 

cases receiving 1,800 r per portal corre- 
spond very closely in tissue effectiveness 
to radium pack doses of 24,000 mc-hr. per 
portal. These comparisons also seem to 
reveal no biological differences in the two 
types of radiation effects. The same type 
of microscopic effect is delivered by the 
roentgen ray as by the radium, and it is 
not possible for us to distinguish micro- 
scopically which type of therapy has been 
employed. 

11. In the cases receiving 24,000 mc-hr. 
per portal by the radium pack, distressing 
skin ulceration persisted at the time of 
operation in $4 per cent of our cases. It 
suggests that this technique is not satis- 
factory because it is too caustic where there 
is overlapping of the two breast portals. 

Additional axillary irradiation is 
described. A tandem containing five 
radium capsules is placed across the axilla 
behind the pectoral muscles to aid in more 
effectively irradiating the axillary space. 

13. Sterilization of the ovaries in preg- 
nant women who have carcinoma of the 
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breast is advised; also in all women under 

thirty-five years of age. 

The complications of radiation pneu- 
monitis and secondary anemia are con- 
sidered. These complications suggest that 
every effort should be made to give, as far 
as is practical, tangential irradiation to 
avoid them.* 
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THE TREATMENT OF INOPERABLE, RECURRENT AND 
METASTATIC CARCINOMA OF THE BREAST* 


By EUGENE 


T. LEDDY, M.D., and ARTHUR U. DESJARDINS, M.D. 


Section on Therapeutic Radiology, The Mayo Clinic 
ROCHESTER, MINNESOTA 


6 Bie: paper is based on a study of 573 
patients who had inoperable, recurrent 
or metastatic carcinoma of the breast and 
who were treated in the Section on Thera- 
peutic Radiology at The Mayo Clinic in 
the years 1924 to 1933, inclusive. Table 1 
gives the yearly incidence and classification 


AND CLASSIFICATION OF CARCINOMA 


TABLE 
INCIDENCE 


OF BREAST 


Nature of lesion 


Year Cases Combined re- 

Inop- |Recur- Meta-| 

; current and 

erable | rent Static metastatic 
1924 43 6 25 4 8 
1925 56 12 27 7 Ke 
1926 49 17 23 7 2 
1927 52 9 36 4 
1g28 61 17 33 r 4 
1g2g §3 14 33 I 
48 g 27 7 
1931 g2 12 35 24 21 
1932 62 13 12 16 22 
1933 $7 13 18 14 12 
Total | 573 122 268 94 8g 


of these cases. Tables 11 and 11 serve to 
illustrate the well-known facts that, in the 
great majority of cases, carcinoma of the 
breast affects women who are in “the 
cancer age,” that is, from forty to sixty- 
five years of age, and that the lesion may 
involve either breast with about equal fre- 
quency. From a casual survey of the 
histories of these patients, we have been 
unable to obtain any information about 
the relationship of lactation to the develop- 
ment of carcinoma of the breast, but it 
might be stated, incidentally, that many of 
these patients never had been pregnant, 


TaBLe II 


AGE OF PATIENTS WITH CARCINOMA OF BREAST 
Age of patients, years 
Year | Cases | Less ‘ More 
t | 61 to 
than |~ 4 than 
0 
30 
1924 43 ¢ 4 20 1S 3 I 
1g25 $6 I 20 14 16 4 I 
1g26 49 2! 4 1s 21 4 3 
1927 §2 I 11 14 17 7 2 
1928 61 2 8 18 20 12 I 
1929 $3 10 1g 16 6 2 
193 48 ) 6 1g 18 4 I 
1g3l g2 2 17 37 23 1 2 
1g 32 62 I 2 10 
1933 §7 7 26 11 10 3 
Total | 573 8 97 204 177 71 16 


III 


BREAST INVOLVED IN CASES OF CARCINOMA 


Site of involvement 


Year 
Right Left Both 
breast breast breasts 
1924 24 17 2 
1g25 31 23 
1926 25 23 I 
1927 28 23 I 
1g28 24 36 I 
1929 24 28 I 
1930 21 27 ° 
42 46 4 
1932 31 32 I 
1933 22 32 3 
Total 272 287 14 


and that in 4 of the cases in this group, the 
patients were men. Trauma, infection of 
the breast, or lumps, which had been pres- 
ent in the breast for a long time, did not 


* Read in a Symposium on Cancer of the Breast at the Twentieth Annual Meeting, American Radium Society, Atlantic City, 


N.J.,June1 11,1935. 
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DURATION OF TUMOR BEFORE TREATMENT AT THE CLINIC* 


* Before patient sought treatment at the Clinic. This often was impossible 


+ Especially in inoperable group. 


occur with sufficient frequency to impress 
themselves on us as important etiologic 
factors. From the present study we have 
nothing to contribute toward the solution 
of the etiology of this very common disease. 

As can be seen from Table 1v, more than 
half of the patients had had carcinoma of 
the breast for more than a year before 
they came to the Clinic for treatment. 
The chronicity of the lesion is most pro- 


Earliest 


J/- 
IV 
Duration, years 
Year Not dura- 
2 5 10 | II i2/1 I 16 to 23 tion 

1924 17 13 2 I I 
1925 23 14 5 1 | I 2 2 1 week 
1926 18 6 2 3) 1 I 18 | 3 weeks 
1927 19 12 4 I I 15 1 month 
1928 22 9 4 I 25 
1929 17 5 4 BESS I 23 } weeks 
193 19 2 

(18 years), 20 | 1 month 
193! 36 21 2 I I I 2 I I 

(21 years) | 26 | 1 month 
1932 11 16 4 Te I 24 2 days 
1933 17 17 | 10 4|2 I 

(23 years) 
Total} 199 | 116 | 40] 22} 2 4 4 2 211 3 1§3 


to establish. 


nounced in the group of cases in which the 
carcinoma was inoperable; this is shown in 
Tables v and vi. It seems likely that, in 
many of the cases in which the carcinoma 
reached the stage of inoperability in three 
months or less, the patients gave an inac- 
curate history of the onset of their lesions. 
It is unfortunate that, in the group in 
which the carcinomas were inoperable, 
neither the apparent acuteness nor chronic- 


TABLE V 


INOPERABLE CARCINOMA OF BREAST: DURATION BEFORE AND AFTER TREATMENT AT CLINIC 


Duration before treatment 


Duration of treatment 


Duration after treatment 


Year | Months Years Months Years Months Years No 
note 
3 6 I 2 3 4 I to 3 6 I 3 6 I 2 4 
1924 I 2 I 4 2 2 2 I 
1g25§ I 2 7 2 6 6 3 2 4 3 
1926 4 3 4 I 2 3 13 2 2 I I I I 2 9 
1927 2 3 7 2 I 
1928 3 4 7 I I 12 5 2 3 I 3 8 
1929 2 § 3 4 14 I 3 3 I 6 
193 2 4 2 I 6 2 I } I I 4 
1931 2 3 2 I 1 3 6 6 I I 5 5 
Ig 32 2 9g I I I 2 4 
1933 I 4 3 I 2 2 9g 2 2 2 I } 


No. 3 


ity of the tumors’ was checked by a 
microscopic examination to correlate the 
apparent and actual degrees of their malig- 
nancy. If the figures for duration of the 
tumors can be taken at their face value 
they serve to emphasize the point made by 
many authors that the clinical malignancy 
and life history of carcinoma of the breast 
vary widely, and at the same time they 
bring to mind the necessity for caution and 
conservatism in evaluating the results of 
any form of treatment. From our study, it 
seems as if the most malignant form of 
carcinoma of the breast, that which most 
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clavicular lymph nodes, carcinoma with 
osseous and visceral metastasis irrespec- 
tive of involvement of the lymph nodes, 
and carcinoma that was associated with 
some organic disease, which made the risk 
of operation too great. In many cases, 
these criteria were not sharply drawn; it 
occasionally happened that in the face of 
some of these conditions, in the opinion of 
the surgeon, operation still had much to 
offer the patient as a palliative measure. 

We regard “recurrence” as the post- 
operative appearance of carcinoma in the 
field of operation. 


TaB_e VI 
INOPERABLE CARCINOMA OF BREAST: SHORTEST AND LONGEST DURATION BEFORE AND AFTER TREATMENT 
AT CLINIC 


Shortest duration 


Year 

Before treatment After treatment 
1924 2} months 1 month 
1925 2 weeks 1 month 
1926 1 month 1 month 
1927 6 months: 1 month 
1g28 1 week 2 months 
1929 3 weeks 8 months 
1930 6 weeks 
1931 4 months 5 months 
1932 § months 11 days 
1933 3 months 3 weeks 


rapidly becomes inoperable and hopeless, 
is the form which begins in pregnancy, or 
which shortly antedates it, an observation 
which already has been made by Harring- 
ton! in his study of carcinoma of the breast. 

At this point it might be advantageous 
to define the criteria by which these cases 
are grouped. By “inoperable carcinoma of 
the breast,” we mean carcinoma which, in 
the opinion of the consulting surgeon, was 
beyond surgical intervention. This state 
includes, in general, ulcerated carcinoma, 
carcinoma fixed to the thoracic wall, car- 
cinoma with widespread cutaneous me- 
tastasis, carcinoma which could be 
extirpated surgically but which was ac- 
companied by involvement of supraclavic- 
ular lymph nodes, carcinoma with extensive 
involvement of the axillary and supra- 


Before treatment 


Longest duration 
Total life 
After treatment 


6} years } years 

3 years 2 years 

8 years 1-7/10 years 10 years 
7 years 2 years 

7 years 2 years 7 years 
g years > years - 14 years 
4 years 2 years 4) years 
12 years 2 years 12 years 
} years 2 years 5 years 
4 years 15 years 4 years 


For our purposes “‘metastasis’ is de- 
finable as the spread of carcinoma, from 
the breast, to structures of the body which 
were not involved in the operation. 


INOPERABLE CARCINOMA OF THE BREAST 

In 122 of the cases in this series, the 
carcinoma was inoperable. 

In the treatment of inoperable carcinoma 
of the breast, we have followed the general 
principles which we previously have ad- 
vocated in our consideration of the method 
of multiple converging beams.?* As time 
passes, we are more and more convinced 
of the efficacy of this technique, which has 
proved superior to all other methods of 
irradiation that we have tried. We are not 
in a position to say whether the insertion 


of radium needles or the protracted ap- 


35, 


VII 
EFFECTIVENESS OF ROENTGEN TREATMENT OF 
INOPERABLE CARCINOMA OF THE BREAST 


Less than three More than 


Total treatments three 
. num- (1 or 2) treatments 
Year 
yer 
cases Im- Unim- Im- | Unim- 
proved | proved | proved | proved 
1924 6 4 2 
1925 12 I 5 6 fe) 
1926 17 2 11 3 I 
1927 9 2 O 
1928 17 $ 10 3 2 
1929 14 2 12 
1g30 9 6 
12 6 6 fe) 
1932 13 4 6 2 I 
1933 13 9 


plication of roentgen rays has any ad- 
vantage over the method of multiple con- 
verging beams, as we have not used either 
of the former methods to any extent. How- 
ever, from a review of the literature on the 
results of treatment of this lesion, there 
seems to be no valid reason to urge us to 
make any radical change in our present 
method. 

In the majority of cases in which the 
carcinoma was inoperable, only palliative 
treatment could be employed (Table vii). 
In 87 of the 122 cases in which the car- 
cinoma was inoperable, the patients re- 
ceived less than three courses of roentgen 
irradiation, an amount, which, in our ex- 
perience, has been insufficient to produce 
worth while or lasting benefit. Of the 87 
patients who, according to our standard, 
received incomplete or insufficient treat- 
ment, 76 were unimproved. Undoubtedly, 
some of these patients might just as well 
have been left untreated, while others re- 
ceived treatment in name only. When the 
results in the cases in which the patients 
received insufficient treatment are com- 
pared with the results in the cases in 
which the patients received three or more 
courses of irradiation, it becomes evident 
that if a patient is to be treated with roent- 
gen rays as a palliative measure she should 


Eugene T. Leddy and Arthur U. Desjardins 


Marcu, 1936 


receive at least three courses of treatment. 

Forty-two patients, or approximately a 
third of all those who were treated, im- 
proved. This improvement was manifested 
by healing of an ulcer in 16 cases, by disap- 
pearance of cutaneous metastasis in § 
cases, and by cessation of hemorrhage and 
discharge in 21 cases. This improvement 
has lasted for more than two years in a 
few cases, but, owing to the extent of the 
disease and the systemic damage from it, 
no patient has lived and remained well 
clinically for five years, which is usually 
accepted as a criterion for “cure.” We feel 
that because treatment with multiple con- 
verging beams is tolerated well by most 
patients, and inasmuch as the results 
which have been obtained with this method 
are better than those which have been ob- 
tained with any method that we have tried, 
its continued use is indicated. 

Since the duration of inoperable carci- 
noma of the breast may vary from a few 
weeks, to ten, or more, years (as is evi- 
denced by Table v), one must be very 
conservative in estimating the value of 
roentgen therapy as a life-prolonging pro- 
cedure. As a palliative measure, its value 
seems self-evident. 


Tas_e VIII 


PRIMARY TREATMENT AND DIAGNOSIS IN CASES OF 
RECURRENT CARCINOMA OF THE BREAST 


Treatment Diagnosis 


Excision of tu-| Pallia- 

Year | mor or simple tive : Benign 
amputation of, opera- Paste | tumor 
| breast tion 

1924 16 2 

1925 17 2 

1926 8 I 2 I 

1927 18 I 

1928 14 2 I 

1929 1g 

1g30 18 I 

1931 25 I § 

1932 13 2 

1933 | 16 3 

Total 164 16 | 
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Vou. 26, 6. 3 
RECURRENT CARCINOMA OF THE BREAST 
Recurrence of carcinoma took place in 

268 of the cases in this series. As one re- 
views the histories of these cases, one is 
immediately struck by the frequency with 
which incomplete, or at least nonradical, 
operation had been performed (Table vii). 
In view of the fact that radical surgical 
operation has been the universally accepted 
method of treatment for carcinoma of the 
breast for many years, it is surprising that 
so many surgeons throughout this country 
had chosen a minor operation as the 
primary procedure. In 164 of the cases in 
which the carcinoma had recurred, exci- 
sion of the tumor or simple amputation 
of the breast was all that was attempted at 
operation. In 8 of the cases in this group, 
in which the carcinoma was proved by the 
postoperative developments, a diagnosis of 
benign tumor had been made. In 16 cases 
in the recurrent group, some form of non- 
operative treatment, such as escharotic 
pastes, had been employed. We concur 
with Harrington in the opinion that the 
most unsatisfactory results follow radical 
operation after some previous minor surg- 
ical procedure, and we feel that this view 
holds true as well for radiotherapy as it 
does for operation. Table 1x, which in- 
cludes cases of recurrent and metastatic 
carcinoma, exemplifies the fact that the in- 
cidence of return of the disease is lower 
after radical operation than it is after any 
minor procedure. 

Since it is not our purpose to attempt to 
establish the value of roentgen therapy 
after operation, we are unable to state the 
percentage of cases in which recurrence or 
metastasis followed operations which were 
performed at the Clinic. In the majority of 
these cases, the patients received varying 
amounts of roentgen therapy. In _prac- 
tically all of the cases which were seen in 
the later years of this study, the patients 
received what we regard as complete 
postoperative roentgen irradiation. The 
data are quite inadequate to allow one to 
form a worth while opinion about the value 
of radiotherapy given elsewhere. 
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Taste IX 
NATURE OF PRIMARY OPERATION IN CASES OF 
RECURRENT AND METASTATIC CARCINOMA 
OF BREAST 
Operation at Operation Else- 
; the Clinic where 

Year 

Simple | Radical | Simple | Radical 

1924 fe) 8 25 5 

1926 I 14 10 

(palliative)| | 
1927 fe) 8 23 12 
1928 I 6 | 25 | 13 
(palliative) 

1929 | 7 240 

1930 oO 9 23 10 

1931 fe) 54* 26 10 

1932 247 23 7 

1933 I 22§ 25 10 

Total 3 158 230 97 


* Seven of these were palliative. 

+ Four of these were palliative. 

§ Two of these were palliative. 

Regardless of the kind or amount of 
treatment employed, the majority of the 
patients had a return of the disease within 
two years after operation (Table x). Since 
by far the greater number of all patients 
had both recurrence and metastasis, we 
have made no attempt to differentiate the 
two types of lesions, but have combined 
them in this table. It is remarkable to 
note that in 46 cases the lesions recurred 
after the five year period. It also seems to 
us that, in the $9 cases in which recur- 
rence or metastasis developed within three 
months after operation, the carcinoma 
must have been inoperable at the time of 
operation. With such extremes in the time 
of recurrence and metastasis as those we 
have found, it seems fair to say that only 
by studying large groups of cases can 
surgical or radiation treatment be evalu- 
ated correctly, so that natural variations 
in the duration of malignancy will not 
vitiate the conclusions that may be drawn. 

We agree in general with the view that 
early radical operation is the most satis- 
factory procedure to employ in the treat- 
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TaABLe X 
RECURRENCE OR METASTASIS OF CARCINOMA OF BREAST AFTER OPERATION 
Months after , 
Years after operation 
Present at, operation 
Year 
operation 
6 I 2 4 6 8 10 | II 12 13 21 

1924 I I 7 6 4 2 2 2 I 2 2 I 
1g2§ I 7 7 i2 5 2 I I 4 
1926 I 2 5 2 I I 2 
1927 2 3 5 1g 6 4 I I 2 
1g2d I 3 4] 7) 11 4 I I I 
1929 I I 9 9 7 I 1 
193 4 7 11 4 5 I 2 9 I 
12 15 Ig | 13 7 4 2 
1932 3 I 6 8 11 10 6 I I I I I 
1933 6 4 3 17 11 4 4 I I I I 
Total 27 8 | 51 | 72 | 108 | 75 | 34 | 17 | 4 2 2 2 


ment of carcinoma of the breast. Although 
some studies of carefully selected cases in- 
dicate that some form of radiotherapy 
may be substituted for radical operation, 
there are no data available, as far as we 
know, which compare the incidence of 
metastasis or recurrence in patients who 
have been treated by the different radio- 
therapeutic methods alone. 

Similarly, this group of cases does not 
permit deductions about the value of pre- 
operative irradiation. In several cases in 
this study, the patients received preopera- 


tive treatment with radium or roentgen 
rays, at the Clinic or elsewhere. 

That the involvement of the axillary 
lymph nodes at operation is a bad prog- 
nostic sign is universally recognized. The 
extent of axillary involvement and the 
grade of malignancy according to the 
method of Broders are the two best criteria 
by which the status of a given case can be 
established. Patients without axillary in- 
volvement but with a high degree of malig- 
nancy have a doubtful prognosis. This is 
illustrated by Table x1, which shows the 


TaBLe XI 


GRADE OF MALIGNANCY OF CARCINOMA OF BREAST WITHOUT INVOLVEMENT OF AXILLARY 


LYMPH NODES 


, : Total | Grade | Total | Grade | Total | Grade | Total Not Total 

Year Grade I cases 2 cases 3 cases 4 cases | graded | cases 
1g25 I 2 Cc 3 8 2 4 

1927 | Skin nodes 
only I ° 3 ° 4 1 9 I 4 
1928 I I I 3 I I 
1930 6 I 18 I I 
1931 I 5 23 3 34 3 
1932 fe) 3 8 I 22 I 
1933 ° 2 2 I 10 I 17 I I 

Total I I § 11 11 | 70 8 134 14 32 


Vor « No. 


incidence of recurrence and metastasis in 
cases in which operation was performed at 
the Clinic. Attention might be drawn to 
the fact that in these cases the grade of 
malignancy was generally high. 

Table x11 shows the same thing from 
another point of view. This table includes 
cases in which a radical surgical procedure 
was performed, as well as those in which 
only a lymph node was excised for histo- 
logic study. One might predict, after con- 
sideration of the high incidence of tumors 
graded 3 or 4, that the results of treatment 


TABLE XII 


GRADE OF CARCINOMA, REGARDLESS OF SITUATION 


Grade | Grade Grade | Grade Not 
Year 
I 2 3 4 graded 
1gQ24 I 4 9 2 
1925 2 12 
1g26 6 l 2 
1927 I 4 5 10 2 
1929 I 6 12 O 
7 18 O 
Ig3l 2 24 35 I 
1932 8 22 I 
1933 2 10 17 I 
Total 2 73 9 


of the recurrent and metastatic group of 
tumors would in no sense be outstanding. 

Krom an analysis of the results of radio- 
therapy in this group of cases, we can find 
no definite relationship between radiosensi- 
tivity and the index of malignancy, al- 
though, on general principles, considering 
the type of cell in question, one would ex- 
pect tumors of grade 4 to be the most re- 
sponsive. However, it is fair to state that 
the general physical condition of many of 
the patients had been lowered to such an 
extent by the malignant disease that their 
power of regeneration was too low to react 
to any stimulus to repair. 


TREATMENT OF RECURRENT CARCINOMA 
OF THE BREAST 


If the nodules of recurrent carcinoma 
are few in number and localized in a small 
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region of skin of the chest the easiest and 
most certain method of eliminating them 
is surgical excision with either the knife 
or the cautery. Postoperative irradiation 
is indicated on general principles. It should 
be said, however, that the evidence that 
such postoperative radiation treatment will 
postpone further recurrence is meager, for 
not infrequently recurrence has followed. 
This fact probably is evidence that the 
“resistance” of the body to carcinoma was 
at a very low ebb. 

If, on the other hand, the recurrence in 
the skin is extensive and would have to be 
dealt with by wide excision to the extent 
that closure might be difficult, or if the 
recurrent nodules are widely scattered, 
probably the most effective treatment is 
radiotherapy. Whether this should be car- 
ried out with radium or with the roentgen 
rays depends, in general, on the extent of 
the disease and the amount of radium 
available. With the facilities for radio- 
therapy which we have at our disposal, the 
treatment of this group of patients is best 
and most efficiently carried out with roent- 
gen rays. As far as we can determine from 
comparison of the cases that we have re- 
viewed with those reported by others, the 
results with roentgen irradiation are in 
every way equal to those with radium 
therapy. 

Bulky, isolated, recurrent lesions should 
be excised if they are movable. If, on the 
contrary, they are fixed to the thoracic 
wall, or inoperable for some other reason, 
they may be satisfactorily treated with 
radium needles, or with multiple converg- 
ing beams of roentgen rays. In this case, 
also, the lesion must be judged on its own 
merits and the technique of treatment in- 
dividualized. 

Carcinoma en cuirasse, and extensive, 
ulcerated, recurrent lesions are best treated 
with roentgen rays. In view of the gravity 
of the prognosis, these patients as a group 
should receive only mild treatment. 

We have not seen a sufficient number of 
cases in which postoperative recurrence in- 
volved the supraclavicular lymph nodes, 
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to form any opinion about the best method 
of dealing with this lesion. 

Recurrence which involves the axilla fre- 
quently is seen after incomplete radical 
operation. In fact, axillary recurrence is al- 
most prima facie evidence that the original 
surgical procedure left some tumor in the 
axilla. Whatever the cause of axillary re- 
currence may be, such recurrence should be 
treated surgically if possible and the opera- 
tion should be followed by intensive 
crossfire of the axilla as a precaution. If, 
on the other hand, the axillary recurrence 
is inoperable, we favor crossfire of the axil- 
lary space (generally through a “high volt- 
age’’* field posteriorly and one or more 
anterior fields at “moderate voltage,’ de- 
pending on the size of the tumor) supple- 
mented, in selected cases, by the judicious 
use of buried radium. In this connection, 
the danger of producing an intolerable 
neuritis by inserting radium too near the 
sensory nerves must be kept in mind when 
planning such a combined method of treat- 
ment. 

As a matter of precaution, patients who 
have had one recurrence of carcinoma of 
the breast should be examined frequently 
so that the disease may be kept under 
control. A second recurrence can, in gen- 
eral, be handled by the same principles of 
treatment as those already outlined. At 
this stage of the disease, it is well to modify 
toward the conservative side the technique 
planned in view of the malignancy of the 
tumor and the impending breakdown of 
the patient. Even if postoperative recur- 
rence does not mean hopelessness, it does 
seem to indicate that further treatment 
probably will be of limited value. 


RESULTS OF TREATMENT OF RECURRENT 
CARCINOMA OF THE BREAST 

At the outset it should be stated that 

most of this group of patients had insuffi- 

cient irradiation, as the following data will 

show (Table xu). Of 25 patients treated 

in 1924, seventeen had one course of treat- 


* High voltage= 20c kv. 
t Moderate voltage =135 kv. 


Eugene T. Leddy and Arthur U. Desjardins 


Marcu, 1936 


ment, which often was of a mild, or even 
placebo, type; of the 27 patients treated 
in 1925, fourteen had only one course of 
treatment; of the 23 patients treated in 
1926, four had only one course; of 35 
treated in 1927, eighteen had one course; 
of 33 patients treated in 1928, eighteen 
had one course; of 33 patients treated in 
1929, twenty had one course; of 27 pa- 
tients treated in 1930, fourteen had one 
course; of 35 patients treated in 1931, four- 
teen had one course; of 12 patients treated 


TasB_e XIII 
EFFECT OF ROENTGEN TREATMENT OF RECURRENT 
CARCINOMA OF THE BREAST 


Less than More than 
Total three three 
; num- treatments treatments 
Year 
cases Im- | Unim- | Im- | Unim- 
proved | proved | proved | proved 
1924 25 | i7 7 
1925 27 I 13 10 3 
1926 23 4 14 5 
1927 35 2 16 15 2 
1928 33 is | 14 I 
1929 33 I | 
1930 27 14 11 2 
1931 sis | 17 4 
1932 12 | | 5 | 6 I 
1933 


in 1932, five had one course; and of 18 pa- 
tients treated in 1933, twelve had one 
course. The reasons for this state of affairs 
varied, and in many instances were im- 
possible to ascertain. In general, this group 
had so little treatment because of the ex- 
tent and hopelessness of the recurrences. 
As one reviews the method of treatment 
as it has changed from 1924 to 1934, one 
notices in the later years that more and 
more patients have been treated exclusively 
with roentgen rays. This change has been 
brought about by two factors: first, the 
increasing number of other lesions for 
which radium has been the method of 
choice (for example, carcinoma of the 
cervix) has greatly limited the facilities 
for treatment of these recurrent carcinomas 


of the breast with radium; second, all in 
all, the results of treatment with radium 
and roentgen rays are fairly comparable. 
During these years, the technique of roent- 
gen therapy has become more and more 
conservative. Because the evidence for the 
superiority of high voltage over moderate 
voltage in the treatment of recurrent car- 
cinoma of the breast seems to us to be in- 
conclusive, and since the risk of injuring 
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improvement; and of the patients treated 
in 1926, five were unimproved. These all 
received treatment with roentgen rays of 
high voltage. There were two failures in 
1927, one in 1928, four_in_1929, two in 
1930, four in 1931, one in 1932, and three 
in 1933. No logical or plausible reason for 
these failures can be offered. 

The patients who were benefited can 
hardly be evaluated statistically. But re- 


TABLE XIV 


INCIDENCE OF METASTASIS* 


Year | Other ular | Ribs’ Lungs Clav- Scap- | Skull Hu- | racic | bar Liver el- Other 
breast lymph : icle ula merus | verte- | verte- vis (odd) 
nade brae | brae 
1924 17 2 3 2 I 2 
I 32 7 11 2 I 4 fe) 
1926 25 | 2 6 3 4 3 5 | Femur 1 
(skin) Cerv. 1 
1927 31 I I I 8 3 8 
(skin) 
1928 38 12 6 2 6 
1929 I 31 I 4 I 3 4 3 
1930 I | 23 5 14 7} 2) 7 | Skin of arm 
| Femur 
1931 I $5 4 10 I I 2 Oo 3 8 4 | 15 | Cerv. 6 
1932 37 2 7 C 5 > 2 16 3 12 | Tibia 
Embolus 
| Parotid 
1933 | 2 27 I 1] 1 | 19 | Cervix 
Total | 15 316 26 80 2 3 20 I 9 77 29 87 | 


* Includes all metastases. 


the lung with rays generated at high volt- 
age is greater, we have adopted more and 
more the moderate voltage techniques as 
more expedient clinically. And, as far as we 
have been able to determine, the results 
of moderate voltage irradiation in the 
treatment of postoperative recurrence have 
been superior to those of high voltage treat- 
ment. 

It must not be assumed, however, that 
all patients who have been treated with 
roentgen rays have been definitely bene- 
fited. Of the patients treated in 1924, one 
did not derive any benefit; of the patients 
treated in 1925, three did not derive definite 


lief of pain, cessation of hemorrhage and 
discharge, and decrease in the size and 
number of recurrent nodules in those cases 
in which the patients were treated exclu- 
sively by irradiation occurred with too 
great frequency to be only an accidental 
finding or coincidence. In the light of our 
experience, we think that at least three 
courses of radiotherapy should be given in 
order that the effectiveness of the treat- 
ment may be judged. 

Looking at the results of radiotherapy in 
recurrent carcinoma of the breast from this 
point of view, one can state fairly that out 
of a total group of 268 patients 132 had 
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reasonably adequate treatment. Of this 
group, 106 were definitely improved to 
some extent objectively, and 26 received 


no benefit or a questionable one. 


METASTATIC CARCINOMA OF THE BREAST 


Further evidence that the patients con- 
cerned in this review were, as a whole, in 
poor physical condition is given in Table 
XIV. 

There are a few points of interest in this 
group which merit further discussion. Al- 
though it is impossible to prove it from the 
evidence available, it seems evident that 
the presence of metastasis to the —_ 
clavicular lymph nodes (316 cases), the 
most common secondary focus found in 
this study, is definitely a bad sign, as it 
seems to precede spread of the malignant 
disease to the lungs and liver. In all of the 
29 cases in which metastatic involvement 
of the liver was found, and in all but 4 of 
the cases in which there was metastatic 
involvement of the lungs, there was record 
of a coexistent metastasis to a supra- 
clavicular lymph node. We could not estab- 
lish any relationship between the situation 
of the primary carcinoma in the breast and 
the metastasis to the supraclavicular lymph 
node. 

In many cases in which the liver was in- 
volved, the primary carcinoma was situ- 
ated in the outer sectors of the left breast. 
In these cases metastasis probably took 
place by some route other than by direct 
extension through the lymphatics in the 
sheath of the rectus muscle. 

It is also interesting to note that the in- 
cidence of metastasis to the lungs (80 cases) 
was about equal to the incidence of me- 
tastasis to the bones of the pelvis (87 
cases). However, if one considers the total 
incidence of metastasis to the spinal column 
and pelvis (173 cases), one notices that the 
incidence of osseous metastasis is second 
in frequency only to metastasis to the 
supraclavicular lymph node. This should 
be an indication for appropriate modifica- 
tions in postoperative roentgen technique. 

Many patients had metastatic foci in 
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several situations, the combination of 
supraclavicular with some other focus be- 
ing most commonly observed. In many 
cases (see Table 1) there were metastatic 
foci without local recurrence. This was 
especially true in cases in which there was 
metastasis to the spinal column and pelvis. 
In this latter group of cases, the combina- 
tion of metastasis to the lungs or liver 
with metastasis to the spinal column and 
pelvis was uncommon. 

It is remarkable to note the low inci- 
dence of metastasis to the ribs, to the 
shoulder girdle, and to the other breast. A 
plausible explanation of this fact does not 
occur to us. 

In many cases it was impossible to find 
any relationship between the grade of 
malignancy of the tumor jn the breast and 
the incidence of metastasis, for in many 
of these cases a microscopic examination 
of the tumor in the breast had not been 
made. It seems, though, that the incidence 
of metastasis parallels the incidence of the 
various grades of malignancy, a fact which 
has been pointed out by Broders and Har- 
rington. In other words, carcinoma grade 
1, of the breast, is rare, and the incidence 
of metastasis from this tumor of the breast 
is low; whereas, grades 3 and 4 are the 
most common, the frequency of metastasis 
from these grades is highest, and the ex- 
tent of metastasis probably is most wide- 
spread. This view is substantiated in Table 
xu. This table includes only cases in which 
the tumor was graded microscopically by 
Broders personally. The predominance, 
about go per cent of tumors, graded 3 and 
4 may in part explain the frequency of 
metastasis, as well as the generally indif- 
ferent results of the treatment. 


TREATMENT OF METASTATIC CARCINOMA 
AND OF RECURRENT AND METASTATIC 
CARCINOMA OF THE BREAST 

For convenience, we will combine the 
cases in which there was metastatic car- 
cinoma (96 cases) and cases in which both 
recurrent and metastatic carcinoma coex- 
isted (87 cases) in a group of 183 cases. 
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From the literature which we have re- 
viewed and our own experience, it is in- 
definite whether or not healing of me- 
tastasis in the supraclavicular lymph node 
is manifested by the disappearance of the 
lymph node or whether the ideal of treat- 
ment should be the control of its enlarge- 
ment. For this reason, we have judged the 
results of irradiation of a supraclavicular 
lymph node, which was affected ‘with 
metastatic carcinoma, from two points of 
view: first, whether the growth of the 
lymph node continued during the period 
of observation of the patient; and second, 
whether the enlarged lymph node actually 
became smaller. In none of the 316 cases 
under consideration did metastasis to the 
supraclavicular lymph nodes disappear 
completely as a result of treatment. On the 
other hand, in only 5 cases was there found 
to be a clinical note to the effect that the 
lymph node actually became larger than it 
had been before the treatment. As a matter 
of fact, one finds repeatedly a note that the 
metastasis was “controlled.” We feel, 
therefore, that, with the information at 
hand, a correct evaluation of radiotherapy 
for this lesion cannot be made. As we have 
pointed out, most patients who had me- 
tastasis to the supraclavicular lymph nodes 
had other evidence of disease and, for the 
reasons previously given, were probably in 
the terminal stages of the malignant proc- 
ess. 

Disregarding minor modifications, the 
technique by which this lesion had been 
handled was as follows: In the earlier 
years, irradiation was by means of radium 
packs or blocks, to the point of skin toler- 
ance. Later, roentgen rays largely replaced 
radium. At present, small lymph nodes are 
treated by a single field of roentgen rays of 
moderate voltage; lesions 3 cm. or larger 
are treated with two anterior fields with 
rays generated at moderate voltage and 
one field posteriorly (avoiding pulmonary 
tissue as far as possible) with high voltage. 
As much as possible, the treatment is re- 
peated at intervals of two or three months. 

Metastasis to the lungs or pleura is a most 
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unfortunate development. With carefully 
given roentgen treatment, we have been 
able, in some cases in which the patients 
have been in good physical condition, to 
lessen dyspnea from enlarged hilar nodes 
or to decrease the frequency of aspiration 
for effusion into the pleural space. We 
have little evidence of the beneficial effect 
of radiotherapy on parenchymal metasta- 
sis, except as a rare indicent. 

Even less favorable is metastasis to the 
liver or to other abdominal organs. The 
response of these lesions is so indefinite and 
the systemic reaction from treatment so 
certain that, as a whole, patients with such 
lesions are not treated. In 29 cases in which 
there was metastasis to the liver, we have 
not seen a favorable response in a single 
instance. As has been indicated, the treat- 
ment of these patients was almost always 
of a placebo type. 

Metastasis to the other breast, which 
occurred in 15 cases, is best treated by the 
principles that govern treatment of pri- 
mary carcinoma of the breast; in other 
words, this lesion by itself is not a radiation 
problem. The treatment of this lesion is in 
general governed by the same factors (the 
degree of malignancy and the extent of 
involvement of the lymph nodes) which 
determine the treatment of primary car- 
cinoma of the breast, with the reservation 
that prognosis is graver because of the 
already existing carcinoma in the other 
breast. 

In the majority of cases (20) in which 
there was metastasis to the skull or brain, 
the patients were lost sight of too soon to 
enable us to form an accurate idea of the 
value of radiotherapy in this group. Never- 
theless, relief of headache and improve- 
ment in ocular or other neurologic findings 
were seen often enough to prove that 
treatment, even of so hopeless a stage of 
carcinoma as this, may produce worth 
while palliation. 

For the sake of brevity, we will consider 
together as one group the cases in which 
there was metastasis to the thoracic ver- 
tebrae (g), to the lumbar vertebrae (77) 


and to the bones of the pelvis (87), a total 
of 173 cases. As a matter of fact, these 
bones were commonly involved simulta- 
neously in a metastatic process and, as a 
whole, the treatment of these lesions 1s 
the same. 

We! have previously reviewed a group 
of 40 cases in which there was metastatic 
involvement of the spinal column and pel- 
vis from carcinoma of the breast, and have 
considered in detail the technique of treat- 
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TREATMENT OF SPINAL AND PELVIC METASTASIS 


Number No notes, 


Year | patients Im- Unim- or results 

treated | Proved | proved | indefinite 
1924 4 3 O° I 
1925 13 10 2 I 
1926 7 5 2 a 
9 I 2 
1928 4 3 I 2) 
1929 4 2 I I 
1930 8 6 I I 
1931 17 12 3 2 
1932 19 15 I 
1933 18 14 2 2 
Total 106 78 14 14 


ment and the results to be obtained. In 
abstract, we may state that the lesions in 
the spinal column are best treated by 
paravertebral fields, with the beams of rays 
directed at the spinal column at an angle 
of about 45 degrees and with roentgen rays 
generated at 135 kv., and filtered through 
6 mm. aluminum in the average case. For 
pelvic metastasis we favor an anterior, 
a posterior, and two lateral fields of roent- 
gen rays, with the rays generated at 200 
kv., and filtered through 0.75 mm. copper 
and 1 mm. aluminum. In each case, about 
go per cent of an erythema dose (550 r 
measured in air) is given to each field. 
With this treatment, as we have stated, 
about 90 per cent of patients derive im- 
provement. It is not uncommon for recal- 
cification of a metastatic focus to take 
place following treatment. Subjective and 
objective improvement in cases in which 
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there is osseous involvement secondary to 
carcinoma of the breast is so frequent and 
so definite that roentgen therapy is the 
therapeutic method of choice for such 
lesions. Table xv shows the results that 
we have obtained in this group of cases. 
Improvement was obtained in more than 
80 per cent of them. 

Ve have not treated other miscellaneous 
metastases, such as metastasis to the scap- 
ula, shoulder girdle, and so forth, often 
enough to form any worth while opinion 
about the value of radiotherapy in the 
treatment of these lesions. 


SUMMARY 

In this review the clinical aspects of a 
group of $73 recurrent, metastatic and in- 
operable carcinomas of the breast are con- 
sidered. 

In general, inoperable carcinoma of the 
breast is best treated by roentgen therapy 
by the technique of “‘multiple converging 
beams.” In selected cases this may be 
combined with buried radium. Of a group 
of 122 patients, 42, a third of all who were 
treated, improved. 

Recurrence of carcinoma of the breast 
is most commonly seen after an antecedent 
nonradical operation. The degree of malig- 
nancy, as judged by the method of Broders, 
is the most important factor in determining 
the probability of recurrence. Second in 
importance is the thoroughness of surgical 
operation. In the group studied, recurrence 
had developed in 268 cases. Operable re- 
currences are best treated by operation, 
supplemented by roentgen therapy, and 
the results of roentgen treatment are in 
every way equal to those obtained with 
radium. From this study, it appears that 
local reappearance of carcinoma in the 
field of operation is the most favorable 
form of recurrence; whereas, axillary re- 
currence, in general, has the worst progno- 
sis. 

One hundred and thirty-two patients 
out of the total number of 268 had what 
we regard as adequate radiotherapy. Of 
this number, 106 definitely improved, and 


35, No. 3 


twenty-six obtained an unfavorable or 
uncertain result. 

The most common site of metastasis in 
this group of cases was the supraclavicular 
lymph nodes, which were involved in 316 
cases. The value of radiotherapy for this 
lesion cannot be stated for reasons given. 
Treatment is best carried out with roent- 
gen rays. 

Other metastatic lesions, such as in- 
volvement of the lung, or the liver, in 
general, respond poorly to treatment. 

Metastasis to the other breast is best 
treated by the same method as is used in 
the treatment of primary carcinoma of the 
breast. 

Osseous metastasis is the most favorable 
field for roentgen therapy as improvement 
can be obtained in more than 80 per cent 
of these cases. 

From this review, we have little evidence 
for the superiority of radium or roentgen 
rays of 200 kv. over moderate voltage 
(135 kv.) roentgen rays, and, in fact, in 
some lesions the latter type of radiation 
seems superior. 


It is very likely that the number of 


patients in this group could be greatly re- 
duced if the frequency of a minor surgical 
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operation as the primary treatment were 
reduced, and we favor radical surgical 
operation as the method of choice. Regard- 
less of the method of treatment, it seems 
that the two important factors which de- 
termine prognosis are the index of malig- 
nancy of the tumor and the extent of 
metastatic involvement of the lymph 
nodes.* 


We would like especially to express to Dr. Broders 
our great appreciation for his help, both for grading 
all the carcinomas and for his help with many of 
the intricate problems in the pathology of carci- 
noma of the breast. 
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THE EFFECT OF OVARIAN IRRADIATION ON 
THE BONE METASTASES OF CANCER 
OF THE BREAST™* 


By RICHARD DRESSER, M.D. 


BOSTON, MASSACHUSETTS 


YNARCINOMA of the breast in young 

4 women is usually more malignant than 
in women who have passed the menopause; 
it runs a more rapid course, and ends 
fatally in a large percentage of cases regard- 
less of all known therapeutic measures. Lee 
reviewed Ig1 cases of cancer of the breast 
occurring in women under forty years of 
age treated by radical mastectomy. A 
three year follow-up showed 15 per cent 
alive and free of disease. A series of 48 
cases of mammary cancer in women under 
forty collected by the author showed only 
12.5 per cent free from disease three years 
after radical surgical removal of the breast. 
Fourteen of these cases died within a year 
of operation. 

It is generally recognized that pregnancy 
may cause an exacerbation of malignancy 
of the breast with an unusually rapid prog- 
ress of the disease. An operable carcinoma 
is rarely observed in late pregnancy. Trout 
reviewed 15 cases in which pregnancy 
occurred after removal of a breast for car- 
cinoma. Thirteen of these cases developed 
carcinoma in the remaining breast, 12 of 
whom died very promptly. 

In 188 9 Schinzinger suggested surgical 
removal of the ovaries in cases of cancer 
of the breast in young women on the as- 
sumption that the artificial menopause 
would retard the progress of the disease. 

In 1896 Beatson, independently of 
Schinzinger, proposed o6phorectomy as an 
adjunct to the treatment of cancer of the 
breast in young women. He made the fol- 
lowing observations: 

1. That there seems evidence of the ovaries 
having control in the human body over local 
proliferation of epithelium. 2. That the re- 


moval of tubes and ovaries has effect on the 
local proliferation of epithelium which occurs 
in cancer of the mamma, and helps on the 
tendency cancer naturally has to fatty de- 
generation. 3. That this effect is best seen in 
cases of cancer in young people, a class of case 
where local removal of the disease is often un- 
satisfactory. 


Beatson reported encouraging results in 
a number of cases treated by odphorec- 
tomy, such as shrinkage of the primary 
tumor, reduction or disappearance of skin 
recurrences and regression of glandular 
metastases. There was often symptomatic 
relief and improvement in the general con- 
dition of the patient. Beatson had several 
followers among the English surgeons. 
Boyd collected 54 cases of which 19 showed 
improvement. Thomson reported 80 cases 
with 29 improved. Lett collected 99 cases 
and found improvement in about 23 per 
cent. If he excluded patients over fifty 
years of age this figure rose to 41 per cent. 

Interest in this method gradually waned, 
but the rationale of odphorectomy in can- 
cer of the breast is supported by recent 
experimental work on ovarian hormones. 
Gardner et al. have observed that theelin 
will stimulate the mammary rudiments of 
the male mouse and atypical growths 
somewhat resembling normal and _ func- 
tional lobules appear in localized areas of 
the mammary duct system. Lacassagne 
(quoted by Gardner) injected male mice 
with a solution of folliculine benzoate. 
After the injection had been continued for 
five or six months tumors diagnosed as 
adenocarcinoma developed in the male 
mice. Goormaghtigh and  Amerlinck 
(quoted by Gardner) studied the effect of 


* The material for this publication has been collected from the Collis P. Huntington Memorial Hospital, Boston, and the Pond- 
ville Hospital at Norfolk, Mass. Read in a Symposium on Cancer of the Breast at the Twentieth Annyal Meeting, American Radium 
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an estrogenic preparation upon the mam- 
mary glands of sexually mature female 
mice. Daily injections induced definite ade- 
nomatous growths in a period of a month 
or more. 

One of the first to try roentgen irradia- 
tion of the ovaries instead of surgical 
castration was Foveau de Courmelles. He 
reported the regression of carcinoma of the 
breast following ovarian irradiation, and 
felt that the results of roentgen treatment 
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were better and more certain than those 
of operative sterilization. Wintz has been 
using roentgen castration as a part of the 
treatment in cancer of the breast since 
1920. He is under the impression that the 
method is of great importance. 

Ahlbom reports the results of roentgen 
irradiation of the ovaries in 163 cases of 
cancer of the breast treated at Radium- 
hemmet, Stockholm, during the period 
1922-1928 inclusive, 56 per cent of which 
had passed the menopause. Ahlbom sum- 
marizes his results as follows: 


No definite proof has been forthcoming in 
support of the favorable effect of castration in 
cases of cancer at the Radiumhemmet. Yet 
this material includes very few of such cases 
in which one has the greatest reason to expect a 
favorable effect, if forthcoming at all, namely, 
menstruating women who do not give evidence 
of any spread of the cancer beyond the first 
lymphatic station. There is no evidence of the 
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castration treatment having affected the course 
of the disease in any harmful way. 

Hoffman has recently reported a case 
from the Memorial Hospital in New York 
which, following ovarian irradiation, 


showed remarkable regression of metas- 
tases from the cancer of the breast with 
alleviation of symptoms and improvement 
in the patient’s general condition. Martin 
has reported a similar case. Roemer cites 
4 cases with bone metastases from cancer 


Fic. 1d 


of the breast which showed regression after 
irradiation. The ages of these women were 
thirty-six, thirty-nine, forty-one and forty- 
six respectively, all apparently in the pre- 
menopause age. Roemer implies that 1m- 
provement was due to the direct effect of 
the roentgen rays on the metastatic lesions, 
but it seems more probable that the results 
were due to the effect on the ovaries. 
CASE REPORTS 

In 1928 a woman aged thirty-three, was ad- 
mitted to the roentgen department of the 
Massachusetts General Hospital. Two years 
previously she had noticed a lump in the right 
breast. A year later the breast was removed 
at the Huntington Memorial Hospital. The 
pathological report was highly malignant 
adenocarcinoma. At the time of her admission 
to the Massachusetts General Hospital she 
presented locai skin recurrences and generalized 
metastases in the bones. At this time experi- 
mental work was being done on the Blair Bell 
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colloidal lead treatment of cancer. This patient 
was chosen as one of the subjects for the lead 
treatment. She was having rather severe pain 
as a result of the metastatic disease in the 
pelvis, and was given a moderate dose of high 
voltage roentgen rays over the pelvis in the 
hope of relieving the pain. The dosage was 
sufficient to cause a cessation of menstruation. 
Following irradiation there was definite re- 
gression of the metastatic process not only in 
the bones of the pelvis but elsewhere, partic- 
ularly in the vault of the skull (Fig. 1, ¢ and 4). 
It was erroneously assumed that this regres- 
sion was due to the colloidal lead treatment. 
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A year later a woman, aged forty-one, was 
admitted to the Pondville Hospital at Norfolk. 
The left breast had been amputated two years 
before at the Boston City Hospital. The patho- 
logical report was carcinoma. She made a good 
recovery from the operation and was symptom- 
free for about a year when she developed pain 
in the right lumbar region radiating down the 
posterior aspect of the right thigh. She went 
to the Peter Bent Brigham Hospital where 
roentgen examination showed extensive met- 
astatic malignant disease in bones and lungs. 
She was given roentgen treatment without ap- 
preciable benefit and was then sent to the 
Pondville Hospital as a hopeless case for 
terminal care. Roentgen examination confirmed 
the observation made at the Peter Bent 
Brigham Hospital of extensive bone and lung 
metastases. There was no recurrence at the 
operative site. The patient was given 700 r 
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high voltage roentgen irradiation over the 
lumbar spine and pelvis in the hope of alleviat- 
ing the very severe pain which she suffered in 
this region. Her condition was so bad that it 
was necessary to bring her to the roentgen de- 
partment on a stretcher. The radiation was 
sufficient to stop her menstruation. The pain 
was completely relieved and the patient was 
soon able to be up and about the ward. Follow- 
up roentgen examination showed most remark- 
able regression of the entire metastatic process 
in both the bones and lungs. The areas of 
destruction in the vault of the skull (Fig. 2, 
a and +) were filled in completely with new 
bone. There was less extensive bone regenera- 
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tion in other portions of the skeleton, and pro- 
nounced diminution in the extent of the pul- 
monary metastases. The patient was soon able 
to leave the hospital and return to her usual 
household duties. She led an active life for 
three years, during which time she was largely 
symptom-free. She then began to develop pain 
in the right hip and shoulder and a little short- 
ness of breath. Roentgen examination at this 
time showed that the metastatic process was 
again becoming active and increasing in extent. 
Frequent roentgen check-ups showed slow 
progression of the metastatic disease. In April, 
1934, there was a spontaneous fracture of the 
femur which necessitated the patient’s return 
to the Pondville Hospital where she died a few 
months later, six years after the appearance of 
the bone metastases. 


It has been assumed that the beneficial 
results obtained in these 2 cases were 
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entirely the result of elimination of the 
ovarian hormone, and on this basis ovarian 
irradiation has been continued in a series 
of cases of cancer of the breast showing 
metastatic disease in the bones. The fol- 
lowing technique has been employed: 200 
kv. (peak); so cm. distance; 0.5 mm. 
copper filter; 600 r, measured in air, given 
to the front and back of the pelvis respec- 
tively through a 15 X 15 cm. portal. This 
dosage is sufficient to produce permanent 
cessation of the menses in average-sized 
women thirty-five or older. In younger 
women and in obese individuals the depth 
dose should be increased, preferably by 
increasing the focal skin distance from 50 
cm. to 80 cm. The treatment is generally 
given in daily doses of 300 r each. Menstru- 
ation should cease two months after the 
treatment is given. None of the cases has 
shown any untoward menopausal symp- 
toms. It should be carefully explained to 
women in the child-bearing age that they 
will be rendered sterile, and the consent of 
the husband to the treatment should be 
obtained. 

In a five year period, 1929-1934, fifty- 
nine cases of the cancer of the breast with 
bone metastases have received ovarian ir- 
radiation; 30 of these cases were women un- 
der forty-five and 29 were of post-meno- 
pause age. 

Of this group of 30 who have not reached 
the menopause, g (30 per cent) have shown 
definite regression of bone metastases as 
determined by frequent roentgen examina- 
tions. The regression is manifest by de- 
structive areas in the bone becoming 
hyperplastic, and in some instances a com- 
plete return to normal in the appearance 
of the bone. There is a concomitant relief 
of pain and improvement in the general 
condition of the patient. This improve- 
ment may continue for a period of several 
months to two or three years. Thirteen of 
this group (43.3 per cent) were tempora- 
rily relieved of pain, but showed no regres- 
sion of the metastatic process by roentgen 
examination. In 8 cases (26.6 per cent) 
there was no response to treatment. 
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In that group which had passed the 
menopause not a single case showed evi- 
dence of regression of the metastatic proc- 
ess by roentgen examination. Fourteen 
of the 29 cases (48.2 per cent) experienced 
some relief of pain, presumably from the 
direct effect of irradiation to the lower 
spine and pelvis. Fifteen cases (51.7 per 
cent) were in no way benefited. 

The results in these advanced cases have 
been so encouraging that ovarian irradia- 
tion is now being extended to a group of 
more favorable cases. The procedure is as 
follows: When a woman with cancer of the 
breast, who has not passed the menopause, 
first comes under observation, a careful 
local examination is made to determine the 
operability of the case. Soft tissue films of 
the breast, as recommended by Warren, 
have been made in many instances, but 
have not been found to be particularly 
helpful in diagnosis. Much more important 
is the search for distant metastases. 
Routine films of the chest, skull, lumbo- 
dorsal spine and pelvis are made. Metas- 
tases in the bones are slightly more fre- 
quent than those in the lungs and are often 
present when there is no evidence of pul- 
monary involvement. If metastases are 
found, a radical mastectomy is of course 
contraindicated and the case should be 
treated by irradiation alone. If the roent- 
gen examination is negative and the growth 
is not of the inflammatory type, the breast 
is removed surgically. About ten days after 
operation high voltage roentgen therapy 
is given to the operative site, including the 
axilla and supraclavicular regions. Treat- 
ment over the ovaries is also carried out 
by the technique described above. The 
time of observation on the operable cases 
thus treated has been too short to draw 
definite conclusions, but it is the impres- 
sion that ovarian irradiation will at least 
delay the local and metastatic recurrence 
of the disease. 

The method is offered as a palliative 
measure which may be expected to be 
effective in about one-third of the cases 
treated. 


i 
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DISCUSSION OF PAPERS READ IN A SYMPOSIUM ON CANCER OF THE BREAST* 


Dr. Frep W. Stewart, New York City. 
For diagnosis, as Dr. Adair said, we have de- 
pended on aspiration. Such evidence may be 
questioned by some, but we do not question 
its accuracy. In the greater proportion of the 
breasts where such diagnoses were made, per- 
sistent disease has been demonstrated after 
mastectomy. In others, no disease could be 
found remaining in the breast but the axillary 
nodes were positive. All stages of disappearance 
of tumor are to be found in the breasts. 

I have a series of lantern slides which show 
the type of changes I have classed as the 
R.E.B. 3 effect. (Presented lantern slides.) 

What is the chance of missing tumor in the 
amputated breast? On the whole, I think it is 
exceedingly small. If no definite area can be 
found we select a series of foci showing unusual 
arrangements of fibrous tissue, minute foci of 
questionable induration, etc. As to the nodes, 
our success in sterilizing them has been much 
less than in the case of the primary tumors. I 
think it scarcely worth while to talk about ir- 
radiation effects unless they are so profound 
that one cannot conceive of a reactivation of 

* Papers of Auchincloss, Meland, Adair, Leddy and Des 
jardins, and Dresser. 


the tumor cells. If I can find in a breast or 
node what clearly looks like unaltered cancer 
nests, I call the radiation effect zero. It makes 
no difference to us if nine-tenths of the tumor 
is destroyed, provided the smaller fraction looks 
viable. The irradiation effects in both the 
breasts and the nodes are so variable within 
small areas that I cannot see how the effect 
can be other than a secondary one. One finds 
fully destroyed tumor and active cancer with 
mitoses side by side. To me this is disappointing 
because if the changes are largely secondary 
then the chances of curing these tumors by 
increasing doses, which are already very large 
from the point of view of the skin, are slight. 
On the whole, I am inclined to think that our 
results will not be greatly improved merely 
by increasing the doses. The time factor is, to 
my mind, the only logical point of next attack. 
Of that in all forms of glandular cancer we 
know essentially nothing. 

What types of mammary cancer disappear 
under the methods employed? We cannot say. 
Aspiration biopsies do not tell us anatomical or 
histological types. When the treatment is really 
successful the tumors have gone so far toward 
total disappearance that one cannot tell what 
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their types were. However, we can say that all 
histological varieties have persisted after this 
treatment and hence it is likely that we may 
conclude that no one type is peculiarly sensi- 
tive. That again makes me believe that we are 
dealing largely with secondary effects. 

Dr. B. PHEmMistER Chicago. Dr. 
Auchincloss has outlined the therapeutic pro- 
cedure which in general I have followed for 
cases of carcinoma of the breast. If operable 
the case is treated by radical amputation fol- 
lowed by roentgen irradiation. Dr. Auchincloss 
has shown the numerous routes by which car- 
cinoma may spread through the lymphatics. | 
wish to call attention to lymphatic spread to 
the opposite breast, which is not uncommcn, 
the metastasis developing most frequently 
beneath the nipple. Postoperative irradiation 
of the opposite breast has not always received 
the attention which it warrants. As to the bone 
metastases, I believe that they arise by spread 
of the carcinoma through the lymphatics to 
the blood stream with eventual lodgment and 
growth in the bones. Of course, the lungs, 
muscles, and other tissues receive carcinoma 
cells from the blood stream, but they do not 
grow in these locations, and particularly in the 
muscles as frequently as in the bone. The 
reason for this is unknown. After excision of 
carcinoma by radical operation, undetected 
metastases are often left behind. These often 
fail to grow or grow extremely slowly for many 
years. This was brought out by Leddy’s 
statistics showing that the majority of recur- 
rences were in patients who had been operated 
on five years or more previously. It appears 
that the body exercises a carcino-static effect 
on small metastases after removal of nearly all 
of the tumor. Dr. Adair’s favorable results be- 
cause of preoperative irradiation are sub- 
stantiated by the experience of the medical 
profession in Sweden. 

Dr. Rospert B. GreenoucGn, Boston. There 
are two points I wish to mention. First I would 
like to encourage our Chairman, Dr. Grier, a 
little in regard to the value of public education in 
the cancer problem. In Massachusetts we have 
had excellent cooperation between the cancer 
committee of the State Medical Society, the 
State Department of Public Health and the 
Massachusetts branch of the American Society 
for the Control of Cancer. They have united 
in making concerted efforts to educate the 
people of Massachusetts. The Public Health 
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Department has directed its efforts toward 
lay education, and that of the medical profes- 
sion has been carried on through the Cancer 
Committee of the State Medical Society. As a 
result of this work we feel that there has been 
improvement and that cancer is discovered 
earlier than it used to be. This is shown by 
the fact that the duration on admission to the 
hospital of the various types of cancer has been 
steadily diminishing year by year. Whereas in 
1914 only 20 per cent of the operable cases of 
breast cancer came in without axillary involve- 
ment, in 1927, 40 per cent of these cases were in 
this early favorable group. That means we are 
getting cancer of the breast earlier, and I think 
this applies to cancer of other organs also. | 
think this is a very important feature of the 
whole cancer problem. I would even go so far 
as to say that an increase of § to 10 per cent in 
the proportion of cases of cancer that are dis- 
covered while still at their point of origin counts 
for more than any improvement in surgery or 
any addition to our resources for treatment 
that has been introduced in many years. 
Another point I wish to make is that I feel 
that our approach to irradiation in cancer of 
the breast, either preoperative or postoperative, 
has been on a somewhat mistaken basis. This 
is a rather strong statement but what I wish 
to bring out is that surgical treatment of cancer 
of the breast, when properly carried out, which 
it is not always, is capable of getting rid of the 
local disease in approximately 80 per cent of 
the operable cases, although perhaps only 35 
per cent remain free of the disease at the end of 
the five year period. The difference between the 
80 per cent and the 35 per cent is made up of 
the group who die from metastases in the lungs, 
bones, supraclavicular glands, or other organs 
which were not discovered at the time of opera- 
tion. In cases with metastasis to the spine the 
lesion may exist for as long as six months and 
cause symptoms before definite roentgen evi- 
dence of the lesion can be obtained. We know 
it must take some little time for a group of 
cells in the deeper part of the body to grow 
large enough to make themselves evident. 
The trouble is that in the beginning we cannot 
determine the exact extent of metastatic dis- 
ease. In the case of involvement of the axillary 
glands we found discrepancy between the 
clinical and the microscopic evidence of met- 
astasis. On microscopic examination 33 per 
cent showed cancer when it was not evident 
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clinically. In the cases thought clinically to be 
involved, the gland was enlarged, not by reason 
of cancer but for some other reason, in some 22 
per cent of the cases. As long as our clinical 
estimate of the extent of disease is as crude as 
this we must admit that examination for deep 
metastases must show an even greater per- 
centage of error. 

[ think therefore that the attention of 
radiologists should be directed not so much to 
the locality of the disease that is to be operated 
upon as to other regions where metastatic dis- 
ease may be present but can be definitely 
demonstrated only with the greatest difficulty, 
if at all, in the earliest stage of its development. 

Dr. Henry Scumirz, Chicago. I have been 
particularly interested in the last paper by Dr. 
Dresser on the production of castration by 
radiation therapy in cancer of the breast. The 
treatment rests undoubtedly on physiologic ob- 
servations. In 1922 Rosenburg published micro- 
scopic investigations of breasts removed post 
mortem from women in whom the exact date 
of the last menstruation was known. He found 
that the epithelium of the breast and the glands 
show hyperplasia as seen in the budding and 
branching. He thought the condition to re- 
semble the premenstrual hyperplasia of the 
endometrium in the menstruating woman. 

Just as we may have a persistent hyperplasia 
in the endometrium, so it is evident that we 
may have persistent hyperplasia of the epithelial 
cells and glands of the breast. Disturbances 
occur with disturbances in function of the 
corpus luteum due to a disturbance in the 
anterior pituitary gland or the pineal gland. 
Recently a paper was published by Geschickter 
et al., on breast hyperplasias. The observation 
was that in some cases prolan was obtained 
from the tissues. The use of prolactin caused 
complete resolution of the hyperplastic tissues 
in gynecomastia, but failed to obtain similar 
results in the female. Prolactin is not formed 
in the pituitary in the presence of functioning 
corpora lutea. Had the latter been suppressed, 
prolactin would probably have caused resolu- 
tion of hyperplasia in the female. Recently an 
investigator published investigations on pineal 
gland extract. He has found that the hormone 
arrests the activity of the corpus luteum. 
Should this observation be corroborated by 
other investigators then a solution for the pre- 
vention of hyperplasias of the breasts would be 
found. 
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It seems reasonable to conclude that under 
the influence of the corpus luteum in men- 
struating women, breast carcinomas are greatly 
stimulated by corpus luteum hormone. Radia- 
tion castration suppresses the hormone en- 
tirely and thus assists in the palliative effects 
reported by Dr. Dresser. 

Dr. Maurice Lenz, New York City. | 
would like to emphasize one point, stressed by 
the late Dr. Lee, namely, that in evaluating 
surgical or irradiation treatment of cancer of 
the breast, the natural course of the disease 
should be taken into account. 

The patient, whose lantern slide | am demon- 
strating, had an untreated carcinoma of the 
left breast which gradually eroded the entire 
breast by ulceration, during the twenty-two 
years preceding the time I treated her for gen- 
eralized metastases. Had she been operated on 
or treated by irradiation in the early part of 
her tumor history, one could have claimed for 
the treatment several five year survival periods. 

With reference to our ability to permanently 
arrest cancer of the breast by external irradia- 
tion, I would like to call your attention to our 
experiences at the Presbyterian Hospital, New 
York City. We exposed 8 cases to 3,000 r 
(without back-scattering) at 200 kv., and two 
months later did a mastectomy. In each of those 
8 cases the pathologist was able to discover 
cancer cells. This makes it appear doubtful 
whether we may hope to frequently perma- 
nently arrest, with smaller dosage, hidden foci 
of cancer cells in the mediastinal, supra- 
clavicular or paravertebral regions. These, 
however, are the very areas, as Dr. Greenough 
pointed out, in which the surgeons expect our 
help. The primary tumor of the breast they 
hope to remove entirely, and theoretically, at 
least, this site should not require any irradia- 
tion. From a practical standpoint the thin, 
poorly nourished skin flap after a thorough 
radical mastectomy cannot stand 3,000 r. 
Growth restraint of cancer of the breast can 
undoubtedly be accomplished with smaller 
roentgen dosage in a number of cases. 

Dr. AucuincLoss (closing). | am very much 
interested in the effect of radiation on inoper- 
able lesions. So-called operable cases may have 
axillary metastases. At the Memorial Hospital 
axillary metastases do not disappear with ir- 
radiation. Our experience is that after a thor- 
ough radical operation local metastases do not 
appear in the axillary and subclavian regions, 


nor in the skin flaps, except in far advanced 
cases. They occur beyond the operative field, 
in the chest wall and outside the operated area. 
Why submit “operable cases” to irradiation 
when it is demonstrated that it does not cause 
the disease to disappear and the very same tis- 
sues can be made to disappear if carefully re- 
moved by operation? Such experimental work 
scarcely seems justified at the present time. 

Dr. MeELaAnp (closing). | am glad the point 
that these growths are very resistant to radia- 
tion has been emphasized. We are not getting 
very far if we cannot control the primary lesion, 
for the patient always dies of the extension of 
the disease, not the primary lesion. 

Another factor was brought out in the paper 
by Dr. Dresser. Dr. Ullmann informed me that 
they are doing some work at the Cottage 
Hospital in Santa Barbara with the pituitary 
gland in tumor-bearing animals. They have 
been irradiating these animals very thoroughly 
over the pituitary and have found in quite a 
large percentage that primary tumors have re- 
gressed without any further treatment. 

Dr. Apair (closing). The literature and all 
the groups of men who have ever discussed 
preoperative irradiation have always brought 
out the point that breast carcinoma is very re- 
sistant to irradiation. I think that is a fair 
statement. On the other hand, radiation 
therapy is a very young science in comparison 
with other branches of medicine and I think we 
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must have a very open mind, and a very co- 
operative mind, and not condemn too hastily. 
I think that is the trouble. In surgery, after all, 
we are only accomplishing, as a rule, cure in 
about one out of three cases of operable breast 
carcinoma. I think we must work out some way 
in which gradual improvement can be brought 
about, and I believe in the last few years radia- 
tion therapy has accomplished a great deal. Of 
course, it has a long way to go but I think five 
years from now ulceration of the breast following 
irradiation will be very rare in medical annals. 

I was much interested in Dr. Dresser’s paper 
and consider it a very constructive bit of in- 
formation. I wish to know his idea of why the 
pain disappeared in these patients who had 
only irradiation of the ovaries. 

Dr. Dresser (closing). Answering Dr. 
Adair’s question as to why pain disappears after 
irradiation, I do not know, but this occurs in 
about 50 per cent of the cases. This may happen 
even though there is no visible regression of the 
metastatic process. We found that out a good 
many years ago when high voltage roentgen 
therapy was quite new and we were treating 
many cases of carcinoma of the prostate from 
the Brady Clinic. I do not recall any case in 
which regression of the metastases occurred, 
but there was remarkable relief from pain. This 
whole subject of endocrinology and its relation 
to carcinoma offers a very fertile field for in- 
vestigation. 
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THE EFFECT OF RADIUM IRRADIATION ON THE 
ELECTROPHORETIC VELOCITY, VIABILITY AND 
pH OF ESCHERICHIA COLI SUSPENSIONS* 


By K. PIERRE DOZOIS, M.S., GRANT F. WARD, M.D., F.A.C.S., and 
FRANK WILSON HACHTEL, M.D. 


BALTIMORE, MARYLAND 


HE electrophoretic migration of a bac- 

terial cell may be defined as the move- 
ment of the cell through the dispersion me- 
dium, due to an imposed E.M.F. Those ef- 
fects which disturb the orientation of the 
electrically organized interface causing a 
change in the zeta potential are effects on 
the Helmholtz double layer of the bac- 
terium. 

Bacteria, under normal conditions, carry 
a negative electrophoretic potential. A 
viable bacterium has a definite electro- 
phoretic migration velocity and as viabil- 
ity decreases the velocity also decreases 
until it reaches a minimum. The light 
waves of bactericidal nature reduce the 
zeta potential of the organism: the more 
penetrating and the greater the absorption 
of the waves, the greater will be this de- 
crease. The extent of this reduction may 
be determined by measuring the electro- 
phoretic potential with a microcataphore- 
sis cell (Jordan and Falk;* Ellis and Wells;' 
Clark;? Winslow, Falk and Caulfield;!’ 
Falk et al;® Shaughnessy and Criswell;! 
Abramson and Muller’). 

The effect of ultraviolet radiation on 
the electrophoretic migration velocity of 
Escherichia coli has been reported by Lisse 
and Tittsler.'° Dozois, Tittsler, Lisse and 
Davey' studied “The effect of low volt- 
age x-rays on the electrophoretic migration 
velocity viability and pH of Escherichia 
coli suspensions.” The fact that ultraviolet 
radiation influences the electrophoretic 
migration velocity while low voltage roent- 
gen rays do not has led to the studies of 
the effect of radium irradiations. 

Warren (1928) has demonstrated that 
bactericidal rays must be those that are 
absorbed by the materials acted upon. 


Henri’ has shown that those rays which 
have the greatest bactericidal power are 
absorbed by proteins. It is also known 
that the rays absorbed have a very specific 
range, and that wave lengths either longer 
or shorter are less active. Although Bovie? 
has shown that Schumann rays (1,230 to 
1,850 A) are more reactive than the longer 
waves, it appears that rays within the 
range of the ultraviolet light are the most 
effective. 

The purpose of this study was to deter- 
mine whether the short waves of radium 
are absorbed, and, if so, whether they have 
a bactericidal effect, and influence the 
electrophoretic migration velocity. 


TECHNIQUE 

Preparation of the Suspension. Vhree strains 
of Esch. coli, which have given consistent read- 
ings of the electrophoretic migration velocity 
during previous studies of a similar nature, 
were used in investigating the effects of radium 
irradiation. These cultures were grown on 
proteose-peptone agar slants of an approximate 
pH of 6.8 for twenty-four hours at 37°C. The 
zeta potential varied until the cultures were 
eighteen hours old and then remained con- 
stant for forty-eight hours. These observations 
verify to some extent those of Shibley,’’ who 
has shown that the zeta potential varies until 
the cultures are about eighteen hours old, after 
which it remains constant. The growth on 
agar was removed by washing the surface with 
a small quantity of distilled water. The suspen- 
sion was filtered through cotton and centrif- 
ugalized at about 2,700 r.p.m. for forty-five 
minutes. The supernatant fluid was removed, 
the cells resuspended in distilled water and re- 
washed three times, as advocated by Northrop 
and de Kruif." After the last washing the cells 
were filtered through filter paper and collected 
in a clean flask and standardized. All glass- 
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ic. 1. Complete apparatus used. 1. Irradiation dish. 2. Cultures. 3. Bacterial suspension for irradiation. 


4. Stop watch. 5. Electrophoretic apparatus. 6. Microcataphoresis cell. 7. Micro lamp. 8. Weston volt- 


meter. g. Switch to control current. 


ware was chemically cleaned with cleaning 
About 2 
each suspension, of a pH 6.8, was prepared. 


solution and distilled water. 


Twenty-five cubic centimeters were placed in 
each of four glass cells, two for irradiation and 
two to be used as controls. It was not necessary 
for the irradiated suspension to be further 
diluted. Readings were made immediately fol- 
lowing irradiation and at other intervals as in- 
dicated. 


Fic. 2. The Kunitz modification of the Northrop 


Zinc elec- 
trodes. 3. Bacterial suspension ready to flow into 


Kunitz microcataphoresis cell. 1, 2. 


cell. 4. Microcataphoresis cell. §. Micro lamp. 6. 
Stopcock to control suspension flow. 


cc. oF 


Fic. 


3. Irradiation dish. 1. Glass cell to hold sus- 
pensions during irradiation. 2. Container to hold 
radium during irradiation. 


Viability was determined by ordinary plate 
counts and the pH studies were made by colori- 
metric measurements (W. A. Taylor slide 
comparator) on both the irradiated and control 
suspensions. 


RADIUM APPARATUS AND TECHNIQUE 


Four water-tight cells 13 inches square, in- 
side dimensions, which could be taken apart 
and washed, were made by cementing together 
lead-and-aluminum-free glass plates. A rubber 
tray was made into which two glass cells and 
the radium-containing aluminum dish could be 
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placed and held in position during the irradia- 
tion. The cells were so placed that the centers 
of the radium tubes were one-half inch from 
one inner surface of each cell, and thus one- 
half inch from the surface of the liquid and 1} 
inches from the center of the liquid. The sus- 
pensions in each cell received equal amounts of 
radiation. During the irradiation the apparatus 
was placed in a dark ice box at a temperature 
of 5°C. The control cells were also kept in the 
ice box but at least 4 feet away from the 
radium-containing tubes—a distance sufficient 
to avoid being affected by the radium. 


MEASUREMENTS OF THE ELECTRO- 
PHORETIC MIGRATION 
VELOCITY 


The Kunitz’ modification of the Northrop- 
Kunitz microcataphoresis cell was used with 
a micro lamp and a Bausch and Lomb 8 mm., 
0.50 n. a. 21x objective, and 10x eyepiece. 
After the microcataphoresis cell had been filled 
with the suspension the current was applied 
for six minutes before a reading was made. 
This was sufficient time for the bacteria to 
reach a maximum velocity. Only those cells 
in sharp focus were measured. Twenty readings 
were made at two stationary levels, i.e., 0.21 
and 0.79 of the inside depth of the cell. An ap- 
plied potential of 118 volts was used. This volt- 
age gave a potential drop through the cell of 
2.5 volts. The results are expressed in terms of 
0.§ mm. per second at 118 volts. 


Radium Filtration 


Amount of radium element used—7o milligrams. 

Radium tubes of 1 mm. wall of platinum and gold. 

Aluminum box wall 1 mm. thick. 

Glass wall of cell 3 mm. thick. 

Distance from surface of suspension—} 
(1.25 cm.). 

Distance from center of liquid suspension—1} 
inches (3.1 cm.). 


inch 


Although it is difficult to state the exact 
wave length employed in these experiments, it 
is usually accepted that the beam coming 
through 1 mm. of platinum is made up largely 
of wave lengths varying from 0.06 A down to 
approximately 0.002 A. There is, however, evi- 
dence that there are some wave lengths greater 
than 0.06 A and some less than 0.002 A. The 
bulk of the secondary rays from the platinum 
are absorbed by the aluminum. The chief aim 
in this set-up was to use a beam similar to 


K. Pierre Dozois, Grant E. Ward and Frank Wilson Hachtel 


Marcu, 1936 


that employed in our therapeutic applications. 

As an erythema dose we give 250 to 300 
mg-hr. per 13 square inches, at } inch distance 
from the skin, filtered through 1 mm. of plati- 
num and aluminum foil, the distance being 
maintained by wax or felt. This amount of 
radiation causes an erythematous blush and 
slight desquamation in infants treated for 
hemangiomata, a rather delicate test. At 3 inch 
distance, that is, the distance from the center 
of the radium tubes to the surface of the liquid 
suspension of bacteria, the erythema dose 
would be approximately 7oo to 800 mg-hr., 
a dose slightly below that delivered in experi- 
ment 12 (Table 1, a, B, and c). Of course the 
total irradiation of the suspension was far 
below this, as the preparation was 13 inches 
square. Thus the bacteria on the far side re- 
ceive less than those on the proximal side. 

The average mean distance from the radium 
to the suspension is 1} inches, that is, from the 
center of the radium tubes to the center of the 
liquid. At such a distance the erythema dose 
would be approximately 1,600 mg-hr., a little 
more than that given in Experiment 21 (Table 
I, A, B, and c). 


Taste l,A 


ELECTROPHORETIC MIGRATION VELOCITIES OF 
REPEATED EXPERIMENTS SHOWING THE 
EFFECT OF AGE AND RADIUM 
IRRADIATION 
Cutture 27F. 


Velocity | Percent- 

Age Velocity | Radium oles tas, age devi- 
in doses radiation| ation 
hours 100 u. from 
(Control)| mg-hr. per sec. | normal 
Control 15.33 | 15.4 0.46 
I 15.46 70 16.25 1.36 
2 15.33 140 | 15.62 1.8g 
3 15.26 210 | 15.8 3-54 
4 15.43 280 16.6 7.58 
5 15.46 350 ee 10.61 
6 15.40 420 17.9 16.23 
15.40 490 18.75 21.28 
12 15.46 840 19.6 27 .03 
14 15.43 g8o 20.2 32.89 
16 1,120 20.8 35.68 
18 1,260 23..9 30.22 
21 15.4 I ,470 21.6 40.26 
28 15.4 1 ,g6o 22.0 42.86 
35 15.40 | 2,450 23.0 49.42 
42 15.30 | 2,940 24.2 58.17 


Tas_e 1, B 


CuLTuRE 27F. 


Velocity Percent 
Velocity | Radium 
ge after ir- | age devi- 
in Eng radiation ation 
In sec. In 
hours 100 u. from 
(Control) mg-hr. 
per sec. | normal 
Control 15.26 15.6 29 
I 14.93 7 Tet 
3 14.23 21 16 § 
4 15.34 28 16.6 8.37 
15.26 35 16.63 
6 15.06 42 17 12.88 
49 17.40 14.25 
12 15.26 84 18.3 19.92 
14 gd 19.42 
16 15.26 I,12 20.3 33-03 
18 15.4 1,26 23. $2 39.74 
21 1S 1,47 22 43-51 
2d 1 ,g6 23.2 §2.94 
2,45 23.92 §§ -32 
Taste I, 
CULTURE 2031 
Velocity | Percent- 
\ Velocity Radium 
ge after age devi- 
in irradiation ation 
In sec. in - 
(Control) mg-hr. 
per sec. | normal 
Control 
13.9 7 38 72 
2 14.1 14 4.3 1.42 
} 13.8 21 14.4 4.35 
4 14.2 265 
14 35 15.3 g.2g 
6 42 15.6 9.86 
9g 62 
12 14.1 84 16.6 
14 14.3 9d 18.26 27.62 
21 14.4 47 1g 31.94 
25 14.4 1,96 21 .§ 49.31 
35 14.2 2,45 22.4 
EXPERIMENTAL RESULTS 


The results of the measurements of the 
electrophoretic migration velocities (Table 
I, A, B, and c) show that the gamma rays 
of from 0.06 to 0.002 A do influence the 
zeta potential of the bacteria. As the dose 
increases the zeta potential decreases, and 
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the length of time, in seconds, which it 
takes the bacteria to travel over the unit 
distance (0.5 mm.) under a unit of applied 
.M.F. (118 volts) increases. The percent- 
age of decrease in the zeta potential re- 
mains fairly constant for the three strains 
of Esch. coli studied, and the maximum 
percentage of decrease in the zeta potential 
is reached with a dosage of 2,940 mg-hr., 
or approximately 1.84 erythema doses. 

Kach reading in Table 1, a, B, c is the 
average obtained from three different 
experiments carried on over a period of 
time, conditions being duplicated as near 
as possible each time. 


TABLE II 


RESULTS OF VIABILITY STUDIES 


No. of viable cells per 


Radiation cubic centimeter Percentage 
doses 
decrease 
mg-hr. Control Irradiated 
3 
210 1,950,000 1,880,000 — 3.58 
490 | 2,310,000 | 1,880,000. -18.13 
12 
840 | 2,500,000 | 1,940,000 —22.40 
14 
g80 | 2,120,000 | 1,480,000 — 30.19 
18 
1,260 | 1,980,000 | 1,310,000 — 33.84 
21 
1,470 | 2,100,000 | I, 300,000 — 38.09 
28 
1,960 | 1,920,000 g7O — 59.00 


In Table 11 each figure recorded is the 
average result of three plate counts. The 
number of viable cells per cubic centi- 
meter decreases as the dosage increases, 
and the percentage of decrease reaches a 
maximum with a dosage of 1,960 mg-hr. 
or 1.22 erythema doses. These doses were 
not carried so high as in the experiments to 
determine the effect upon electrophoretic 
migration velocities, but it is reasonable to 
suppose the results would have been 
similar. 

The results of the pH determinations 
(Table 111) show that radium, in the doses 
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Taste III 
RESULTS OF PH DETERMINATIONS 
Irradiation pH Suspensions 
dose 
Distilled Cc | 
mg-hr. Water ontro rradiatec 
3 
210 6.6 6.3 6.3 
49 6.6 6.7 6.38 
12 
84 6.6 6.8 6.8 
14 
g8 6.6 6.8 6.7 
18 
1.26 6.6 6.6 6.6 
21 
1,47 6.6 6.38 6.8 
6.6 6.3 6.3 


studied, does not alter the pH of the suspen- 
sions of Esch. colli. 
DISCUSSION 

The results in Table 1, 4,B,c, which show 
that the gamma rays of from 0.06 to 0.002 
A do influence the zeta potential of the 
bacteria is not in accord with the findings 
of Dorn, Baumann and Valentiner (1905). 
These workers have shown that the lethal 
action of radium is attributable to the 
alpha and beta particles, and that the 
gamma rays are apparently harmless. 

Comparing Experiment 21 (Table 1, 
A,B,c) with Experiment 21 (Table 11), we 
find that 1,470 mg-hr. irradiation—a little 


under the calculated erythema dose of 


1,600 mg-hr.—decreases the viability of 
the bacteria in the preparation by 38.09 
per cent. Zinsser and Bayne-Jones'* show 
that there is conflicting evidence in the 
literature on the effect of radium upon 
bacteria, but that workers have found that 
radium emanations kill Esch. coli, Staph. 
aureus and other pathogenic bacteria after 
long exposures. Theoretically then, such 
irradiation should have a beneficial effect 
upon infections, for example, carbuncles. 
Such is actually the case, and radium 
packs do greatly benefit carbuncles and 
subcutaneous abscesses. 
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It is generally accepted that shghtly less 
than an erythema dose of roentgen rays, 
properly filtered, will act in like manner, 
so that roentgen therapy is rapidly becoming 
the treatment of choice for carbuncles. Some 
unknown biophysical phenomenon must 
come into play during such irradiation of in- 
fections, however, for low voltage roentgen 
rays do not have the same bactericidal 
action on suspensions (Dozois, Tittsler, 
Lisse and Davey‘) as do the gamma rays 
of radium. Further investigation is neces- 
sary to understand more thoroughly the 
results obtained by irradiation of infec- 
tions. 

Ultraviolet rays, on the other hand, 
which are much longer waves than gamma 
rays of radium or roentgen rays, have the 
greatest bactericidal action of the three, 
but so far as is known are not used for 
the treatment of carbuncles. This may be 
because of their limited penetration, as 
some more superficial infections are bene- 
fited by ultraviolet radiation. 

In this connection it is interesting to 
mention that waves much longer than any 
of the above have been used in the treat- 
ment of superficial and deep infections. 
Schliephake” has studied the effect of 
radio waves (“ultrashort waves’’) from 3 to 
18 meters long. Heat effects are observed 
with these waves and it has not been pos- 
sible, as yet, to determine to what degree 
wave length is responsible for the bene- 
ficial therapeutic results. Schliephake says 
that wave length is not a very important 
factor in treating superficial infections, 
such as furuncles and carbuncles, but that 
in the deeper ones, better results are ob- 
tained with the shorter waves. This might 
be explained by the fact that the shorter 
waves are more penetrating, but there is a 
possibility of specificity of action of the 
band of waves employed. 

The results of the pH determinations 
(Table 111) show that radium, in the doses 
studied, does not alter the pH of the sus- 
pension of Esch. coli. The effects of cations 
upon bacterial viability have been studied 
by Winslow and Dolloff."* Since the hydro- 


gen ion concentration may have an effect 
on the bacterial viability, it was important 
to note whether an alteration in the pH of 
the bacterial suspension produced the 
change in viability or whether it was due 
to the radium irradiation. Since there was 
no change in the pH this did not play a 
part. Lisse and Tittsler'® have found an 
increase in the pH of suspensions after 
lethal doses of ultraviolet radiation, while 
Dozois, Tittsler, Lisse and Davey’ have 
demonstrated that roentgen rays, of the 
wave lengths studied, did not alter the pH. 
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SUMMARY 

1. The electrophoretic migration velocity 
of suspensions of Escherichia coli is reduced 
by irradiation with gamma rays of radium. 
As the dosage increases the velocity de- 
creases. 

2. Radium irradiation does influence the 
viability of the bacteria studied. 

3. The percentage of decrease in the 
electrophoretic migration velocity corre- 
sponds to the decrease in viability. 

4. Radium irradiation has little or no 
influence on the pH of the suspension. 
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ROENTGEN THERAPY OF ACUTE INFLAMMATIONS 
AND INFECTIONS 


QUESTION which has been recurring 

frequently in the minds of some during 
the last few years is this: Does the medical 
profession in general and the roentgenolo- 
gist in particular realize and appreciate 
the remarkable value of roentgen therapy 
in the treatment of acute inflammations 
and infections, almost regardless of the 
cause, nature, location or extent? I am 
inclined to believe that they do not, be- 
cause little note is made of this treatment 
in even the most recent textbooks, and 
only infrequent and limited evidence of it 
is to be found in the index of the medical 
literature of this country. On the other 
hand, the roentgen literature of Europe, 
especially of France, Germany and Austria 
contains many references to its use and 
value. 

In this country, Hodges! of Richmond 
has been a most enthusiastic advocate of 
roentgen therapy of infections and has pub- 
lished a number of articles on this subject. 
The most recent appeared in this Journal 
for February, 1936, and is a comprehensive 
review of the various infections in which 
roentgen therapy has been found of value. 
He also deplores the fact that the value 
of irradiation in infections is not more uni- 
versally realized. 

Some means should be found to extend 
the use of roentgen radiation in this group 
because there is no therapeutic measure in 
the whole practice of medicine more posi- 
tive or beneficial in any disease. One might 
by way of analogy compare its effect to 
that of quinine in malaria. Quinine was 
used many years before its specific effect 

' Hodges, Fred M. Roentgen therapy of certain infections. 


Am. J. 
145-156. 


Roentcenot. & Rav. Tuerary, February, 1936, 35, 


was known. The specific effect of roentgen 
radiation on infections may not yet be 
understood, but, empirically, under proper 
use and favorable circumstances, it is just 
as valuable as quinine was before the ma- 
larial parasite was discovered. 

The rules as to how much and when to 
give the radiation are simple. The dose in 
roentgens must always be small, not more 
than 100 r being administered. The best 
time to give the radiation is the earliest 
possible moment after there is evidence of 
inflammation or infection. Frequently only 
one treatment is necessary, but these small 
doses may be repeated at intervals of two 
or three days. When treated early enough, 
the vast majority of pyogenic infections do 
not even suppurate. This is strikingly true 
of carbuncle, furuncle, felon, and infections 
following pin or needle punctures. There 
is one exception, that is in the case of car- 
buncles. Patients with high blood sugar 
are not greatly benefited. Even if suppura- 
tion has taken place, there is much to be 
gained, because the inflammatory area 
promptly becomes smaller, drainage 1s 
more free, and the course is materially 
shortened. Pain sometimes becomes more 
severe for a few hours after treatment, but 
then becomes less and usually disappears 
rather promptly. 

Roentgen therapy does not and should 
not interfere with any of the other recog- 
nized methods of treatment, except that 
poulticing should rarely be done. It is not 
necessary and may cause suppuration 
where it would not occur otherwise. When 
pus is present, it must be drained surgi- 
cally. 

This form of treatment is not advocated 
in those conditions in which there is a 
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specific antidote, such as in diphtheria, 
tetanus, and so forth. However, it is 
worthy of note, and probably largely for- 
gotten, that Hickey in 1922 proved that a 
high percentage of diphtheria carriers could 
be rid of the bacilli by roentgen therapy; 
this is true also of typhoid carriers. 

In the way of remedying the lack of 
knowledge of the value of irradiation in 
infections, one method would be for all 
roentgenologists, especially those in charge 
of large hospitals, to go to the chief of 
every department in the hospital and ask 
to be permitted to treat every patient who 
has an active infection. The dispensary, as 
well as the ward patient, should be in- 
cluded. Patients who cannot or should not 
be moved to the roentgen department, as, 
for example, those having a contagious 
infection such as erysipelas, may be treated 
in their beds with portable apparatus; but 
such equipment should be calibrated just 
as carefully as the more powerful appara- 
tus, because, no matter where given, the 
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dose must be not more than too r. In 
superficial lesions, the question of voltage, 
filtration, and distance are of little impor- 
tance. Deep lesions, such as pelvic infec- 
tions, should, however, be treated with 
moderately high voltage, and filtration of 
from 4 mm. aluminum to 0.5 mm. copper. 
Judgment and skill in this treatment are 
required just the same as in the use of 
morphine for pain. No harm can come of it 
if not carried too far; on the other hand, 
so much good will be gained that the sur- 
geon and the internist, as well as the 
patient, will be grateful. 

There is one more important considera- 
tion. The roentgenologist should make a 
photograph of each patient, both before 
treatment, and later, to show the result. 
Then at future meetings of the American 
Medical Association, and other medical 
meetings, convincing exhibits could be ar- 
ranged to show the medical profession, as 
a whole, the value of the treatment. 

F. ManGces 
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Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UnireD STATES OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. FE. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Cleveland, Ohio, 
Sept. 29-Oct. 2, 1936. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. B. H. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting: Kansas City, Mo., 1936. 

SECTION ON AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Kansas City, Mo., May 11-15, 
1936. 

RADIOLOGICAL SocieETY OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N.Y. Annual meeting, 1936: To be announced. 

RaDIoLocicaL Section, BALTIMORE City MEDICAL 
Secretary, Dr. W. B. Firor, 1100 N. Charles St., Baltimore. 
Meets third Tuesday each month, September to May. 

RapioLocicaL Section, Connecricut Srate MEDICAL 
SoclETY 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

RapioLocicaL Section, Los ANGELES County MEDICAL 
SociETY 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 

RADIOLOGICAL SECTION, SouTHERN MEDICAL AssOcIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. Annual 
meeting, Baltimore, Md., Nov. 17-20, 1936. 

BrooKLyN RoENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 EF. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BurFraLo RapDIoLocIcaL Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

CuicaGo ROENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, General Hospital Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, North W. Shetter, M.D., 14600 Detroit Ave. 
Meetings are held at 6330 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

DENVER CLuB 
Secretary, Dr. K. D. A. Allen, 452 Metropolitan Building, 
Denver, Colorado. Meets on any month having a fifth 
Monday. 

Derroir ROENTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 

FLoripa State Society 
Secretary, Dr. Gerard Raap, Miami, Florida. Meetings 
held twice a year, May and November. 

RADIOLOGICAL SOCIETY 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 


INDIANA ROENTGEN SoOcIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lona Istanp RapIoLocicaL Society 
Secretary, Dr. M. Dannenberg, 1464 Eastern Parkway, 
Brooklyn, N. Y. Meets on third Thursday of each month 
from October to May, at 8:30 P.M. 

MICHIGAN AssOcIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing, Mich. Three meetings a year, Fall, Winter, and 
Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting designed 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. Meets in St. Paul, Minn., in March, 1936. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RADIOLOGICAL SociETy OF NEW JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New York RoENTGEN Society 
Secretary, Dr. E. F. Merrill, 30 W. sgth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

NortH Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

New York RoentGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

PaciFic ROENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Next an- 
nual meeting June 5 and 6, 1936, Lycoming Hotel, Wil- 
liamsport, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

RocHEesTER RoentGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Asso- 
ciation Building. 

Sr. Louts RoEntTGEN Ray Society 
Secretary, Dr. P. C. Schnoebelen, Missouri Bldg., St. 
Louis, Mo. Meets first week of each month. Time and 
place of meetings designated by president. 

Carouina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas Society 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
University or MicuicAN DeparTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. 
Meets each Monday evening from September to June, at 
7 p.m. at University Hospital. 
University or Wisconsin Roentcen Cius 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to April, 
Service Memorial Institute, at 4:30 P.M. 
VirointA Roentcen Ray Cuius 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


CuBA 


SocieDAD CuBANA DE Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 


British Instirute oF Raprotocy INCORPORATED WITH 
THE RONTGEN SocIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Evecrro-THERAPEUTIC SECTION OF THE Roya. Society 
or Mepictne (Conrinep To Mepicat MemBers) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 
1 Wimpole St., London, W. 1. 

Section oF RapioLtocy anp Mepicat Etecrricirty, Avus- 
TRALASIAN Mepicat Conoress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on RaproLocy, CANADIAN MEDICAL AssociATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RapioLocicaL Secrion, New ZEALAND BritisH MeEpIcAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 


Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
Société pe RaproLtocie MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse pe RaproLocie (SCHWEIZERISCHE R6NT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz- 
asse, Biel. 
Meets annually in different cities. 
Société Francaise D’ELEcTROTHERAPIE ET DE RADIOL- 
ocie 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
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AssocIATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DevutscuHe (GESELLSCHAFT FUR 
RGONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock 
strasse 10, Hamburg, Germany. 

Siip- unp WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norp- unp OstpEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutca Society oF ELecrrotocy ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa Rapro.tocia Mepica 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SocreTaTEA RomMANA DE RapIoLocie s1 ELEcTROLOGIE 
Secretary, Dr. Virgil Ionescu, B-dul Schitu Magureanu 
49, Bucarest. 

Meets second Monday in every month with the ex- 
ception of July and August. 

Aut-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD RoeEnTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentceEn Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

PoutsH Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RapioLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society oF Mepicat RapioLocy 1n SWEDEN 
Meets in Stockholm 

Society or Mepicat RaproLtocy 1n Norway 
Meets in Oslo. 

Society or Mepicat RapioLocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Society oF Mepicat RapIoLocy FINLAND 
Meets in Helsingfors. 

ViENNA ROENTGEN SociETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-R6ntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


Japan X-Ray Association 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kink1 RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 


THE EASTERN CONFERENCE 
OF RADIOLOGISTS 

The Eastern Conference of Radiologists 
(composed of the New England Roentgen 
Ray Society, New York Roentgen Society, 
Philadelphia Roentgen Society, Roentgen- 
ologists of Washington, D. C., and the 
Radiological Section, Baltimore City Med- 
ical Society) held its annual meeting in 
Baltimore, Maryland, on January 31 and 
Kebruary 1, 1936, with headquarters at 
the Lord Baltimore Hotel. The program 
was in charge of the Radiological Section 
of the Baltimore City Medical Society, 
with Dr. Charles A. Waters, Chairman 
and Dr. Whitmer B. Firor, Secretary. Dr. 
John W. Pierson was Chairman of the Pro- 
gram Committee. 

The meeting Friday morning was held 


in the Hurd Memorial Amphitheatre of 


Johns Hopkins Hospital, the papers being 
given by members of the Staff of that 
Hospital. The first paper was by Dr. 
Harriet Guild on “Recent Studies in 
Scurvy.” This interesting presentation was 
illustrated by lantern slides of roentgeno- 
grams showing the roentgen findings in 
scurvy. Dr. Guild pointed out that the 
most characteristic lesions occur at the 
ends of the tibia and fibula and the radius 
and ulna. A number of lantern slides were 
also shown illustrating the histopathology, 
and a series showing roentgenograms with 
accompanying microscopic sections in which 
it would have been impossible to make a 
diagnosis roentgenologically without the 
histopathological study. This work has 
been published in the /4rchives of Disease 
in Childhood tor August, 1935. 

The second paper was given by Dr. 
Charles F. Geschickter on ““The Radioac- 
cessibility of Tumors.” Dr. Geschickter 
pointed out that the primary factor in 
determining the radiosensitivity of tumors 
is the tissue of origin. He amplified his talk 
by a number of charts showing from which 
embryonal tissue certain tumors originate. 
Krom these charts it was possible to deter- 
mine before beginning irradiation which 
tumors would respond to treatment. In 
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the last analysis, however, it is not the 
degree of radiosensitivity of a tumor which 
determines its radiocurability, but rather 
the degree of spread at the time irradiation 
is undertaken. Thus an adequate knowl- 
edge of the way and the direction in which 
malignant disease spreads from a certain 
location is essential in radiation therapy. 

Dr. George O. Gey gave a report on the 
“Effect of Irradiation on Tissue Cultures.”’ 
This work was done with Dr. Burnam at 
the Kelly Hospital. Strains of normal 
human and animal tumor cells and malig- 
nant cells have been maintained for a num- 
ber of years. When these cells were irra- 
diated it was evident that they were 
markedly affected. The object of the work 
was to gain some idea of the maximum 
period of survival of the cells after they had 
been exposed to measured doses of roent- 
gen radiation. The technique of irradiation 
was given in detail. Total doses of from 
1,000 to 12,000 r were given, but high ex- 
posures, above 12,000 r, would be necessary 
to destroy viability in some of the cultures. 
They found that different types of cells 
from various tumors were affected differ- 
ently. It is difficult to tell whether the 
effect of irradiation on tumor cells in the 
human body is the same as in the experi- 
mental work. While the results are incon- 
clusive at the present time, this work is 
being continued in the hope of obtaining 
some significant findings. 

Dr. J. Earle Moore a very interesting 
paper entitled “The Value of X-Ray evi- 
dence in the Diagnosis of Luetic Aortitis.” 
He pointed out that it is desirable to recog- 
nize, if possible, uncomplicated syphilitic 
aortitis. For many years a great deal of 
skepticism has existed as to whether or not 
a diagnosis of uncomplicated luetic aortitis 
can be made. There are no physical signs 
or symptoms, or if signs and symptoms 
are present, they are in effect those which 
may result from other conditions, such as 
hypertension. A few years ago Dr. Moore 
came to the conclusion that in the presence 
of certain clinical and roentgen criteria it 
was possible to make a correct diagnosis 
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in a fairly high percentage of cases. The 
study reported was based upon a consider- 
able material from the Public Health In- 
stitute in Chicago. The conclusion which 
seemed warranted from this study, from a 
clinical standpoint, was that dilatation of 
the aorta as shown in the roentgenogram, 
does not in itself justify a diagnosis of 
syphilitic aortitis since it may occur with 
a fair degree of frequency in the non-syphi- 
litic. The roentgenologist should be in pos- 
session of a good deal of clinical evidence, 
and roentgenoscopy is an essential part of 
the examination where syphilitic aortitis 
is suspected. From the clinician’s stand- 
point the roentgen diagnosis of uncompli- 
cated aortitis in the absence of signs or 
symptoms detectable by the clinician is a 
hazardous procedure, and to have a reason- 
able degree of certainty regarding it, the 
roentgen evidence of dilatation must be 
backed up by clinical evidence of cardio- 
vascular involvement. 

The next paper by Dr. Dean Lewis on 
‘“Endothelioma in General” was a very 
interesting one. He stated that endothelio- 
mas have been variously called angiomas, 
lymphoepitheliomas, etc. A number of 
slides representing the different types of 
endothelial tumors were shown. He in- 
cluded in the group the glomus tumors, 
which are more frequently found on the 
hands and particularly under the nails. 
They are painful and usually of a bluish 
color and are often wrongly diagnosed as 
neuromas. The Ewing tumor was also 
mentioned in his classification of endothe- 
lial tumors. 

Dr. Stacy Guild gave a talk on “‘Varia- 
tions and Developments of the Petrous 
Bone.”’ A large series of slides were shown 
demonstrating the histopathology of the 
petrous bone. Dr. Guild had presented this 
work as part of a symposium and it has 
been published in the December number 
of the Annals of Otology, Rhinology and 
Laryngology. Roentgenologists should be 
interested in going over this comprehen- 
sive work in detail. 

Dr. Louis Hamman gave a most inter- 
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esting discourse on “Acute Fibrosis of the 
Lung.” He presented the reports of four 
puzzling cases, with slides showing their 
histopathology and roentgenology. These 
cases were diagnosed for the most part as 
bronchopneumonia or tuberculosis. Micro- 
scopic study showed that the alveoli were 
filled with blood cells and albumin, and 
the interstitial tissue was edematous and 
swollen. The patients died of suffocation 
from the fluid in the alveoli. From the clini- 
cal factors and anatomical findings a pic- 
ture appeared of a disease unfamiliar to 
clinicians and pathologists, and no clear 
description of the condition could be found 
in the literature. Apparently there is some 
infection that occurs followed by inflam- 
mation in the lungs, which causes very few 
symptoms but in an early stage the patient 
may die from the albumin in the alveoll. 
A little later this same condition occurs in 
the interstitial tissue. As the condition ad- 
vances the patient dies from suffocation 
in six to eight weeks. As to the. cause of 
the condition, the lungs are sterile and it 
is impossible to demonstrate any bacteria. 
This suggests the possibility that the cause 
may be a filtrable virus. 

Immediately after this paper the meet- 
ing adjourned and those attending were 
the guests for luncheon at Sinai Hospital. 
At two o'clock the meeting re-convened in 
the Assembly Hall at Sinai Hospital with 
Dr. Marcus Ostro in the chair. The papers 
at this session were given by members of 
the Staff of Sinai Hospital. 

The first paper of the afternoon was 
given by Dr. Charles R. Austrian on the 
subject of “Encapsulated Hydrothorax 
resembling Pulmonary Metastasis.”” This 
was the report of an atypical case of hydro- 
thorax that filled and emptied and caused 
confusing shadows in the series of roent- 
genograms taken. A diagnosis was not 
made earlier because of failure to take 
lateral roentgenograms. 

Dr. Albert E. Goldstein presented a 
paper on the “Value of the X-Ray in the 
Diagnosis of Extrarenal Infections.”’ He 


stated that since the distribution of organs 
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around the kidney is so definite it seemed 
worth while to restudy a number of cases 
which had been collected in the Genitouri- 
nary and Roentgen Departments in the 
last ten years. Krom this study they were 
able to detect certain changes which sug- 
gest extrarenal infection. These are as fol- 
lows: (1) the obliteration of the psoas 
muscle shadow; (2) the curvature of the 
spine; (3) the disappearance of the renal 
shadow; (4) the fixation of the renal shad- 
ow when seen; (5) alternation in the out- 
line of the transverse processes; (6) change 
in the position of the diaphragm. In taking 
these exposures no special technique was 
used. The patient is usually placed straight 
on the table so that no artificial scoliosis 
is produced. No effort is made to do a 
pyelogram in the beginning except for dif- 
ferential diagnosis. In this way they were 
able to study 22° cases of perinephritic 
abcess. Of the 22 cases, 20 were diagnosed 
as perinephritic abscess and 18 were veri- 
fied at the time of operation or autopsy; 
2 were not operated upon and 2 were not 
diagnosed correctly. One finding which 
appeared in 16 cases at all times was oblit- 
eration of the psoas muscle shadow on the 
side of the abscess. A detailed analysis of 
the findings in these cases was given. It 
was also pointed out that stereoscopy is of 
great aid in diagnosis. 

The next presentation was made by Dr. 
Alexander J. Schaffer on ““XN-Ray Charac- 
teristics of Chronic Lipoid Pneumonia.”’ 
He stated that a discussion of this condi- 
tion was important because the diagnosis 
cannot be made without the roentgenolo- 
gist and because: the roentgenologist has 
contributed so much to the differential 
diagnosis. He prefaced his remarks with a 
short summary of the literature on the 
subject and gave a report on 41 cases of 
chronic lipoid pneumonia which have been 
collected at the Harriet Lane Home in 
Baltimore since 1930. The disease is apt to 
appear in very young infants. A summary 
of the physical signs, pathological and 
roentgenological characteristics were given, 
the prognosis being grave. The character- 
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istics of the disease were summarized 
follows: (1) the involvement is always 
bilateral; (2) in this bilaterality the in- 
volvement is almost always more pro- 
nounced on the right side; (3) it 1s central 
in the lobe; (4) it is posterior rather than 
anterior. There are a number of points 
which serve to differentiate it from tuber- 
culosis such as no pleurisy; no calcification; 
no increased peribronchial markings; gen- 
erally no adenopathy. In conclusion, the 
author felt that one would be justified in 
making a diagnosis of lipoid pneumonia in 
very young children who presented the 
signs as enumerated. 

Dr. William I. Nachlas gave a most in- 
teresting paper on “Bone Softening for the 
Correction of Deformities.”’ He stated that 
most deformities are believed to develop 
as follows: (1) the rachitic process produces 
a bone softening; (2) forces either intrinsic 
or extrinsic will allow the softened bones 
to become distorted; (3) the rachitic proc- 
ess is healed either spontaneously or under 
the care of a physician. Thus the rickets 
may be cured but the deformities remain. 
Therefore the deformities must be treated 
in themselves and not as a part of the 
rickets alone. In their work they have tried 
to reverse the process, namely: (1) soften 
the bones; (2) straighten the deformities; 
(3) reharden the bones with the limbs kept 
in a straightened position. The problem 
was to find a safe method of softening the 
bones so that their manipulation could be 
undertaken by hand instead of by surgical 
methods. The demineralization of disuse 
was tried but was found to be inadequate. 
Another process was suggested by some 
work which had previously been done in 
the Harriet Lane Home. In some animals 
which had been fed a high strontium, low 
calcium, low phosphorus diet the weight of 
the animal was enough to bow the legs. 
Krom this experimental work it was de- 
cided to try softening of the bones in ra- 
chitic children by a high strontium diet. 
Eleven cases were so treated. Slides of 
illustrative cases before and after treat- 
ment were shown. A high strontium diet 
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was administered and after four or five 
weeks the patient was taken to the operat- 
ing room and, without anesthetic, the 
affected bones were straightened and the 
limbs placed in a cast. Dr. Nachlas de- 
scribed an ingenious device to determine 
the amount of bone softening. This meas- 
ured the flexibility of the bones when ten- 
sion was applied by weights to the center 
of the shaft, the ends being fixed. The age 
of the patients ranged from eighteen 
months to fourteen years. This treatment 
has been attended by several complica- 
tions, for instance, in one case a morbilli- 
form rash appeared. However, the results 
seemed satisfactory, on the whole, and in 
summary the author stated that there have 
been chemical studies in addition to roent- 
gen studies to show excretion of the lime 
salts and replacement by strontium. He 
felt that in case of fracture of the femur, 
for instance, which was healed in mal- 
function, he would prefer to have an osteot- 
omy, with an alignment and cast, but in 
the case of a patient with many deformities 
such as occur in fragilitas ossium that has 
gone on to healing or the deformities of 
rickets that has gone through to healing or 
those which do not permit correction by 
surgery, this bone softening technique per- 
mits a correction of the deformities without 
surgery and with a degree of safety that 
allows it to be fitted into the armamenta- 
rium of almost any good pediatrician. 

Dr. Whitmer B. Firor presented an 
interesting paper on “Roentgen Kymog- 
raphy of the Heart.” He gave a short 
review of the literature and the technique, 
and showed illustrative cases where roent- 
gen kymography is used. He felt that while 
in a first examination it may not be of 
much value, in subsequent examinations 
it may be of tremendous value in deter- 
mining whether the heart muscle is devel- 
oping contractility. He also pointed out 
the advantages and disadvantages of 
some of the other methods such as ortho- 
diagraphy, electrocardiography and tele- 
roentgenography. 

The concluding paper of the afternoon 
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session was by Dr. Marcus Ostro and Dr. 
Henry Makover on “‘Non-parasitic Cyst of 
the Spleen, with Special Reference to 
Roentgen Aid in Diagnosis.” This was a 
report of an interesting case which gave 
some difficulty in diagnosis. Future studies 
should be made to determine what part the 
neighboring organs may play in the estab- 
lishment of a diagnosis in such conditions. 

The entertainment provided for Friday 
evening was an oyster roast held at Leh- 
mann’s Hall. 

The scientific program was resumed on 
Saturday morning at the amphitheatre in 
the new University Hospital, University of 
Maryland, the papers at this session being 
given by members of the Staff of the Uni- 
versity Hospital. Dr. Henry J. Walton 
presided. 

The opening paper was given by Dr. 
Harry M. Stein on “Artificial Pneumo- 
thorax in the Treatment of Lobar Pneu- 
monia.”” He said that pneumothorax was 
not new in the treatment of disease of the 
lung since it was suggested fifty years be- 
fore it was ever used. Since it is known that 
rest of any moving tissue is quite essential 
for recovery, especially if that part be dis- 
eased in an inflammatory way, it would 
seem reasonable to suppose that any 
method which would rest the lung would 
be of benefit. Dr. Stein enumerated the 
various treatments which have been used 
in the treatment of pneumonia such as 
serum, physiotherapy and air conditioning, 
none of these having lowered the mortality 
appreciably. He reported 35 cases of pneu- 
monia in which artificial pneumothorax 
was used. While the cases were not 
selected, reasonable judgment was used. 
The results obtained were more satisfac- 
tory in children than in the adult group. It 
was found that not much impression was 
made on lungs that were consolidated. If 
too high pressures are obtained fluid devel- 
ops. The procedure very startlingly relieves 
pleural pain and the temperature drop is 
spectacular; within twenty-four to thirty- 
six hours in some of these patients the tem- 
perature dropped to normal. The mortality 
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in this group was 22.8 per cent. The author 
concluded that in certain properly selected 
cases the procedure should be of some 
value. In discussion it was learned that 
there was a higher percentage of empyema 
in the cases treated with pneumothorax. 
Dr. Sydney R. Miller gave a very inter- 
esting presentation on “Pulmonary Acti- 
nomycosis.”’ Statistics from all sources 
show actinomycotic infections to be rare. 
A brief review of the literature was given. 
All evidence points to the fact that when 
actinomycosis occurs in the human it is 
due almost exclusively to Actinomyces 
bovis, which is a strictly anaerobic organ- 
ism, difficult to grow in cultures. While the 
opinion has been current that the disease 
is acquired through animal contact or by 
putting straws in the mouth, the belief is 
now held by those who have studied the 
problem that probably this fungus leads a 
saprophytic existence in the mouth and 
intestinal tract of human beings since 
recent work has shown a fairly high per- 
centage of these organisms in the mouth. 
From this it may be concluded that /cti- 
nomyces bovis is probably not acquired 
from sources outside the human body. In 
a series of cases which have been described 
throughout the country, 
lesions are found: (1) 
in the facial region—these make up the 
majority; (2) those occurring in the abdom- 
inal organs, and (3) those occurring in the 
thorax. This latter means invasion of the 
chest wall from existing lesions elsewhere. 
There is no single diagnostic sign which 
justifies the diagnosis from the roentgen 
point of view. The roentgen findings can 
be those that simulate tuberculosis, em- 
pyema, bronchiectasis, etc., making a dif- 
ferential diagnosis difficult. During the 
past year and a half there have come to 
Dr. Miller’s attention three cases in which 
the disease process seemed to have origi- 
nated in and been confined to the lung 
without external manifestations of any 
sort. The three cases were reported in de- 
tail. The finding common in all was that 
of a rapid onset, with pain localized to the 
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left upper lobe, in a previously well individ- 
ual, with fever, obscure hemoptysis, high 
leukocytosis. One case was diagnosed 
pulmonary tuberculosis and one as abscess 
in the left upper lobe. Death occurred in 
all three and there were no positive find- 
ings of actinomycosis until autopsy. The 
spread of this disease is apparently through 
the blood stream and not through the 
lymphatics, since there is no enlargement 
of the lymph glands as occurs in infection 
of the ordinary type. Early diagnosis is 
important from a therapeutic point of 
view. Therapy can be carried out along 
two lines: iodides in intensive doses repre- 
sents the best medical method of approach; 
in the roentgen literature there is increas- 
ing evidence of the efficacy of roentgen 
therapy, especially in the facial type, to a 
less degree in the abdominal type and still 
less in those having the pulmonary type. 
However, there is a question whether deep 
roentgen therapy might not be more effica- 
cious if it were instituted earlier, which of 
course depends on earlier diagnosis. 
The next paper was by Dr. Maurice C. 

Pincoffs on “Diagnosis of Poly cystic Dis- 
ease of the Kidneys and Liver.’ ’ Polycystic 
disease of the kidneys and liver is congeni- 
tal, the mechanism of which is explained 
by various theories. The occurrence is 
greater in the female and the condition is 
observed more often in the first and later 
years of life. Dr. Pincoffs discussed the 
subject from the many angles in which the 
disease presents itself to the clinician. 
These he divided into the following types, 
with illustrative cases: (1) the patient who 
comes to the physician complaining merely 
of weakness, loss of weight, loss of appe- 
tite, vague general symptoms; (2) the 
patient who comes in simply as a case of 
hypertension; (3) the case with an unex- 
plained abdominal mass; (4) the case with 
a recurrent mass on the left side; (5) the 
group with pain in the side without pal- 
pable mass, either right or left; (6) the group 
with hematuria, usually accompanied by 
pain so that it suggests a calculous attack 
rather than renal neoplasm; (7) the group 


408 


of cases that have symptoms suggestive 
of pyonephrosis. In regard to the liver, Dr. 


Pincoffs stated that polycystic disease of 


the liver is almost always accompanied by 
polycystic disease of the kidneys as well 
and is often diagnosable by determining 
the presence of polycystic kidneys. With 
regard to roentgen diagnosis, he felt that 
intravenous rather than retrograde pyelog- 
raphy should be the method of choice 
since these patients who are so susceptible 
to infection should not be subjected to such 
dangers as are inherent in the retrograde 
method. Lantern slides were shown of gross 
specimens of polycystic kidneys. 

Dr. Arthur M. Shipley gave a most in- 
teresting discussion on “Diaphragmatic 
Defects.” He pointed out the fact that 
very little space is given in the textbooks 
to the diaphragm; that with the exception 
of diaphragmatic hernia little is said about 
this organ. With regard to the pathology 


of the diaphragm its defects are the chief 


concern of the roentgenologist but its posi- 
tion is the chief concern of the surgeon. 
He pointed out that the diaphragm is not 
a fixed organ but can assume almost any 
position in the torso. He enumerated the 
different pathological conditions which 
can affect the diaphragm, with illustrative 
cases. The roentgenologist should always 
keep this fact of non-fixity in mind. Many 
conditions such as ascites, pregnancy and 
tuberculosis raise the diaphragm; it is up 
and down congenitally and up and down 
for pathological reasons. Since the pressure 
within the abdomen is greater than atmos- 
phere and the pressure within the pleura 
varies from —3 to —7 mm. Hg, the 
lymphatic current is upward. All inflam- 
mations in the abdomen are therefore apt 
to ascend toward the diaphragm because 
of this lymphatic current. Dr. Shipley felt 
that if a little more attention could be 
given to the diaphragm, the surgeon, 
clinician and pathologist would be apt to 
make fewer mistakes. 

Dr. J. Mason Hundley, Jr., 
paper on 
Carcinoma of the Cervix.” 


presented a 


Beautiful wax 
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models of tumors removed at operation were 
used to illustrate this talk. The method of 
treatment is that used by Heyman of Stock- 
holm. The patient is first given a physical 
examination and then a careful examina- 
tion of the pelvis. A biopsy is taken from 
each case. Before starting radiation ther- 
apy a blood count is made and a sedimenta- 
tion test is done. The patient is referred 
first for roentgen therapy and receives 
6,000 to 7,000 r. In three weeks to a month 
the patient is given radium therapy. Dr. 
Hundley gave the technique of treatment 
in detail and reported on 120 cases of car- 
cinoma of the cervix which they had 
treated; 95 per cent of the cases had squa- 
mous cell carcinoma and 5 per cent adeno- 
carcinoma. The majority were between the 
ages of forty-five and sixty; 11 were under 
thirty years of age. The cases are classified 
microscopically using the system of the 
Memorial Hospital. Lantern slides were 
shown of microscopic sections illustrating 
the different types of tumors. 

The next paper was by Dr. Grant. E. 
Ward and Dr. Harry Miller on the “‘Man- 
agement of Oral Malignancies.”’ The types 
of malignant disease which occur in the 
oral cavity are largely of epithelial origin. 
The most important part of the therapy is 
the proper diagnosis and a biopsy is taken 
from every case if possible. If the lesion is 
small and can be removed, it is removed 
by electrosurgery. A Wassermann test is 
done on every case of ulcerated disease of 
the mouth. From a careful study of the 
microscopic sections the method of treat- 
ment is determined. The detailed technique 
and method of treatment of the primary 
lesion and the glandular metastases were 
given in detail. Wax models of cases were 
shown which the authors find of great 

value in teaching and also in keeping a 
permanent record of what happens in 
typical cases. A photographic record ac- 
companies the wax model. Slides were also 
shown demonstrating the different types 
of lesions and results of treatment by 
irradiation. 

The last paper on the program was given 


VoL. 35, No. 3 
by Dr. Howard H. Ashbury on “Treatment 
of Extrinsic Carcinoma of the Larynx.” 
Slides of charts were presented showing in 
each patient treated the weight curve, the 
skin reaction, the time of appearance of 
the radiation membrane and the total 
amount of radiation given. This talk was 
also illustrated by lantern slides showing 
the patient before irradiation and at the 
time of the peak of reaction of the skin. 

At the close of this session those in 
attendance were guests for luncheon of the 
University Hospital. 

In the above summary, an attempt has 
been made to give some idea of what an 
interesting and valuable program was pre- 
pared by the Radiological Section of the 
Baltimore City Medical Society. The 
scientific sessions were well attended by 
about two hundred interested listeners. 
The arrangements’ which had been made 
by the local committees for the guests in 
the way of transportation, luncheons and 
entertainment could not have been im- 
proved upon. In addition, a spirit of cor- 
diality diffused itself through the two days 
of the Conference and added greatly to 
the inspiration furnished by the splendid 
scientific presentations. 
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ILLINOIS RADIOLOGICAL 
SOCIETY 

A meeting of the Illinois Radiological 
Society was held at St. John’s Hospital in 
Springfield, Illinois, on January 26, 1936. 
The session was opened by a two-minute 
silent tribute to the memory of the late 
Dr. W. G. Bain, Roentgenologist of the 
St. John’s Hospital in Springfield. 

A most interesting program had been 
prepared by the local committee. Dr. R. K. 
Campbell presented a paper on the “Indi- 
cations of Collapse Therapy.” This paper 
was discussed by Dr. Don Deal. A clinical 
demonstration of lipiodol injection was 
given by Dr. E. K. Pearson who also pre- 
sented a number of interesting films de- 
picting the various stages and types of 
bronchial pathology. At the afternoon ses- 
sion, a paper on “Pyelography” was pre- 
sented by Dr. Herbert Henkel, and a 
paper on “Sinus Peribronchial Lympho- 
adenitis”’ was given by Dr. H. H. Cole. 

Upon the recommendation of the nomi- 
nating committee, the following officers 
were elected for the year 1936: Dr. R. K. 
Campbell, President; Dr. Ivan Brouse, 
Vice-President; Dr. Cesare Gianturco, Sec- 
retary-lreasurer. 

CESARE GIANTURCO, Secretary 
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Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits. 


RONTGENOLOGY: THE BORDERLANDS OF THE 
NorRMAL AND Earty PATHOLOGICAL IN THE 
Sk1acram. By Alban Kohler, Prof. Dr. med., 
Wiesbaden, Ex-President and Honorary 
Member of the German Ré6ntgen Society; 
Life Member of the British Institute of 
Radiology and Réntgen Society, etc. Second 
English edition revised by the author. Trans- 
lated and edited by Arthur Turnbull, M.A., 
B.Sc., M.B., Ch.B. (Glasg.), Ex-Demon- 
strator of Anatomy, University of Glasgow. 
Cloth. Price, $14.00. Pp. 681, with 400 il- 
lustrations. Baltimore: William Wood and 
Company, 1935. 

This is the second English edition of the 
book which has been frequently described. “‘as 
the Bible of Roentgen Rays.” This work needs no 
introduction to American roentgenologists. Not 
only has the first edition been used as a stand- 
ard reference and textbook by roentgenolo- 
gists of this country but it has been published 
in French, Italian and Spanish. Polish and 
Hungarian roentgenologists have also sought 
the opportunity to translate the work into 
their languages. This edition not only includes 
the contents of the sixth German edition but 
also the subsequent advances in medical roent- 
genology which concern the limits of the normal 
and the beginning of the pathological in roent- 
genographic interpretation. 

As John Frazer, Regius Professor of Clinical 
Surgery, Edinburgh, states in his preface to 
the English edition, the book is a veritable mine 
of information. The index of contents at the 
beginning of the volume is arranged in an- 
atomical, topographical fashion. The index at 
the end contains not only the anatomical areas 
on which information may be sought but also 
listing of diseases, symptoms, syndromes, etc. 
In general, the index is satisfactory-but several 
disadvantages are noticeable. The retention of 
proper names applied to various diseases, oc- 
curs frequently, thus infantile scurvy is listed 
as such and also as Moller-Barlow’s disease. 
But osteochondritis of the anterior tubercle of 
the tibia is merely listed as Osgood-Schlatter’s 
disease and not as osteochondritis, epiphysitis, 
etc. Calvé’s osteochondritis of the vertebra, 


“vertebra plana,” is not listed under his name, 
epiphysitis, osteochondritis, vertebral column, 
etc. Instances such as these may cause difficulty 
for a reader or student not conversant with the 
literature. References to the latter on a given 
subject are listed in footnotes, and enough are 
included to enable the searcher to find facts in 
answer to his questions and to afford a basis 
for further research. Reproductions of roent- 
genograms are not great in number, but they 
have been supplemented in many instances by 
carefully detailed line-drawings which accu- 
rately depict the findings described in the text. 

The translation for the most part has been 
well done, but often the style, as so frequently 
happens in translation from the German, is 
stilted, involved and awkward for the English 
reader. One possible annoyance to the American 
reader is the frequent use of the term, “‘roent- 
gen picture” for roentgenogram, etc., and 
“photographed” for roentgenographed. The 
editing shows lack of careful revision as mani- 
fested by a few references in the text to illustra- 
tions in which apparently the wrong number is 
given. 

Slightly more than one-half of the number 
of pages is devoted to the skeleton, including 
the skull, mastoids and sinuses. The remainder 
covers the lungs, thoracic organs, gastroin- 
testinal tract, including the pancreas and gall- 
bladder, and the urinary tract. Cholecystog- 
raphy is included but as stated in his preface, 
the author has confined his attention to the 
direct presentation of the organs and systems 
of the human body and to those contrast 
methods used daily by the roentgenologist. 
Thus he has excluded ventriculography, en- 
cephalography, pyelography, and others. 

It is interesting to note that 18 pages are 
devoted to a very full and complete discussion 
of osteochondritis of the metatarsal and eight 
pages to osteochondritis of the tarsal scaphoid 
to which Kohler’s name has been given, while 
the other osteochondritides are dealt with in 
discussions of less than one to four pages. 
There is no mention of the question of sacro- 
iliac relaxation and no mention of Chamber- 
lain’s description of the variation from normal 
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in the appearance of the symphysis pubis in this 
condition, although his paper on this subject is 
quoted in regard to the normal width of the 
symphysis. 

Such defects, as noted, are not of real im- 
portance the monumental and extra- 
ordinary scope of this work is considered. Dr. 
James T. Case says in his preface that there is 
no other work in any language which contains 
all the facts pertaining to roentgenologic inter- 
pretation so painstakingly and so patiently 
collected, digested and organized for ready and 
The great and essential feature 
of the book is the description of the atypical 
normal, the anomalous and the _ borderline 
pathological. Both the young and more inex- 
perienced, and the older more experienced 
roentgenologist will be spared embarrassing 
errors in diagnosis and even erroneous test1- 
mony in courts of law by constant reference to 
and study of, this indispensable and 
minous mine of information. 


when 


easy re ference. 
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S. BROMER 


THE 193 Year Book or Rapio.ocy. 
nosis, edited by Charles A. Waters, 
Associate in Roentgenology, Johns Hopkins 
University; Assistant Visiting Roentgen- 
ologist, Johns Hopkins Hospital. Associate 
Editor: Whitmer B. Firor, M.D., Assistant 
in Roentgenology, Johns Hopkins Hospital; 
Therapeutics, edited by Ira I. Kaplan, B.Sc., 
M.D., Director, Division of Cancer, Depart- 
ment of Hospitals, City of New York; Di- 
rector, Radiation Therapy Department, 
Bellevue Hospital, New York City, etc. 
Cloth. Price, $4.50. Pp. 580, with 61g illus- 
trations. Chicago: The Year Book Pub- 
lishers, Inc., 1935. 


Diag- 


M.D., 


The 1935 Year Book of Radiology covers the 
progress of the science during the latter part 
of 1934 and the first half of 1935. The excellent 
qualities of the preceding volumes are pre- 
served and the number of abstracts and illus- 
trations is considerably The same 
editors, leaders in their fields, have carried on 
the work and the book reflects the value of 
their wealth of experience and sound judgment. 

As Drs. Waters and Firor point out in their 
introduction to the diagnostic section much of 
unusual interest was to be found in the litera- 
ture and there was no paucity of new material. 
All of the selected articles are important and 


increased. 
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as the interests of every reader vary greatly 
any list of so-called “high-lights’” is really 
superfluous. Dr. Waters’ own selection of the 
most interesting features include: the roentgen 
study of nerves, thorotrast in diagnosis of bone 
lesions, congenital skeletal conditions, aseptic 
necroses of the femoral neck, bone-free roent- 
genography of the eye, contrast media in eye 
localization, breast roentgenography, expira- 
tory chest roentgenograms, kymography, 
polisography, congenitally short esophagus, 
demonstration of pancreatic tumors, signs of 
intrauterine death, pelvimetry, cephalometry, 
placenta previa, and endocrine disease. 

Dr. Kaplan states that while little of a star- 
tling nature has occurred in the field of cancer 
therapy, so much good and progressive work 
has been done that the problem of elimination 
of articles has been a trying one. We find the 
increasing interest in irradiation of benign 
tumors and inflammatory conditions well pro- 
vided for by articles on roentgen therapy in 
whooping cough, vasomotor disturbances of 
the lower extremities, ureteral fistula, otorrhea, 
tuberculous meningitis, angina, salivary fistula, 
tonsillar hypertrophy and tonsillitis. Articles 
on radio-diathermo-galvano-therapy and fever 
therapy alone or combined with roentgen rays 
are included. 

Since only the outstanding contributions to 
the world’s radiological literature for the period 
covered have been selected, every page con- 
tains items of interest and importance. Who- 
ever fails to secure and make use of this volume 
will have missed the most important and easiest 
means of keeping his knowledge up-to-date. 

FE. Hatt 

AND Practice or X-Ray 
TuHerapy. By Ffrangcon Roberts, M.A., 
M.D. (Cantab.), M.R.C.P. (London), 
D.M.R.E. (Cantab.), Physician in charge 
of the Douty X-Ray Clinic, Addenbrooke’s 
Hospital, Cambridge; Examiner in Radi- 
ology, Cambridge University. Cloth. Price, 
1os.6d. Pp. 214, with 115 eo 
London: H. K. Lewis & Co., Ltd., 1936 


This well-printed book, which is divided into 
twenty-four chapters, is an attempt to present 
the subject of roentgen therapy as concisely as 
possible. The task of dealing with both the 
principles and practice of the subject in 214 
pages is a difficult one, and its successful ac- 
complishment calls for broad knowledge, ex- 
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tended experience and exceptional judgment. 
While in some respects the author has suc- 
ceeded fairly well, a number of discrepancies 
tend to diminish the value of his work. For ex- 
ample, it is not clear why a whole chapter 
should be devoted to hyperthyroidism and 
only two short paragraphs to bone tumors, only 
three lines to tumors of the testis, and only 
four lines to tumors of the kidney. Inflamma- 
tory conditions are hardly given the considera- 
tion which they deserve. Many subjects are 
ably discussed and, on the whole, the author’s 
views are sound, but some of the ideas ex- 
pressed are not in harmony with the experi- 
mental data or with the observations of experi- 
enced radiologists. In connection with the well- 
known influence of irradiation on many condi- 
tions with which micro-organisms are asso- 
ciated, the author, after explaining that “the 
existence of a direct lethal action upon micro- 
organisms so far lacks experimental proof,” 
goes on to say that “we must accept a direct 
inhibitory action on the organisms as an in- 
escapable fact.” 

In spite of such occasional lapses, the book 
is valuable, especially for its description and 
discussion of various technical methods. 

A. U. Desjarpins 
CLASSICAL CONTRIBUTIONS TO OBSTETRICS AND 


Gyneco.tocy. By Herbert Thoms, M.D., 
Associate Professor of Obstetrics and Gyne- 


Book Reviews 


Marcu, 1936 


cology, Yale l Iniversity. With a Foreword by 
Howard A. Kelly, Emeritus Professor of 
Gynecology, Johns Hopkins University. 
Cloth. Price, $4.00. Pp. 265, with 58 illustra- 
tions. Springfield, lilincis: Charles C Thomas, 


The author of this book deserves the thanks 
of every obstetrician and gynecologist. He has 
given us what Long and Fulton have given to 
other branches of medicine—carefully prepared 
biographical sketches and intelligently selected 
gleanings from the masters and pioneers in 
obstetrics and gynecology. 

The author makes no claim for completeness. 
It was not his intention to completely cover 
the subject. Instead, by presenting these 
historical excursions he hopes to stimulate in- 
terest in pioneering obstetricians and gynecolo- 
gists. The author may rest assured that he has 
accomplished this purpose. His choice of ma- 
terial is largely limited to clinical obstetrics 
and gynecology and in its selection he has 
shown a keen sense of judgment. The reader 
finds common obstetric signs acquiring per- 
sonality and he is soon lost in comfortable 
meditation of this elegant little 
panorama. 

I have no hesitancy in highly recommending 
this book. It should find a welcome reception 
in the library of every obstetrician and gyne- 
cologist. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
NECK AND CHEST 


Haynes Haro p. Significant active 
pulmonary tuberculosis in the apparently 
healthy adult; a study of 141 cases. 4m. 7. 
M. Sc., Oct., 1934, 788, 533-537. 


An analysis of 141 adults with pulmonary 
tuberculosis which was discovered during rou- 
tine fluoroscopy of the chest, shows that g2 
per cent were symptom-free or had only one 
symptom, which was not of itself pathogno- 
monic. By physical examination 42 per cent of 
the group had rales at either base and 4 per 
cent had evidence of pleural effusion. Of this 
same group, 44 per cent had lost 3 or more 
pounds during the previous year and the 
weight had remained stationary in 36 per cent. 
Minimal lesions were shown in 65 per cent of 
the patients studied, while 30 per cent showed 
moderately advanced lesions. Of the 131 cases 
who were treated at a sanatorium go had 
negative laboratory findings, 25 had positive 
sputum, 12 had a positive guinea pig reaction 
and 4 had a positive sputum or guinea pig test 
at some time during their treatment. 

Krom these facts it is evident that early 
pulmonary tuberculosis may be practically 
silent and as such it is not only a personal 
hazard but also a public health hazard.— 
G. W. Chamberlin. 


Bonnicer, M. Die Lungenspitze im Réntgen- 
stereobild. (Stereoroentgenographic studies 
of the apex of the lung.) Fortschr. a. d. Geb. 
d. Rontgenstrahlen, Aug., 1934, 50, 136-149. 


Krom his study Bénniger concludes that (1) 
roentgen stereoscopy is of inestimable value in 
the study of the apex of the lung. (2) By it the 
dome of the pleura is well demonstrated in 
normal cases. (3) The dome of the pleura is 
actually much deeper than is stated by anat- 
omists, not uncommonly it is below the pos- 
terior portion of the second rib and the pos- 
terior portion of the first rib. The view of the 
anatomists that the apex of the lung and pleural 
dome be in the apertura superior is quite in- 
correct. (4) There is described the typical 


shadow of the second rib superimposed on the 
shadow of the dome of the pleura. (5) The 
shadow described as that of the subclavian 
artery is that of a thickening of the pleural 
dome in the apex. (6) The shadow which has 
been regarded as that of the vena azygos is due 
to a folding of the pleura.—F. T. Leddy. 


Wacuner, G. Uber die Lymphogranulomatose 
der Lungen. (Lymphogranulomatosis of the 
lungs.) Fortschr. a. d. Geb. d. Rontgenstrahlen, 
June, 1934, 79, 620-631. ' 
The usual and uncommon types of lympho- 

granuloma of the lungs are described. They are 

dificult to classify because they present such 

a variable picture. There is no roentgeno- 

graphic typical picture of this lesion, so it is 

absolutely necessary that a specimen be re- 
moved from a lymph node for histologic study 
so that a definite opinion about the nature of 
the condition be established. The difficulties of 
differential diagnosis from carcinoma, lympho- 
sarcoma, tuberculosis, pneumonia, syphilis, 
etc., are discussed. In this matter the response 
of the lesion to radiotherapy may offer valuable 
help. Finally, a complication of lympho- 

granulomatosis by tuberculosis both from a 

diagnostic and therapeutic aspect is discussed. 


-E. T. Leddy. 


F. G. Silicosis. Indiana M. Ass., 

Jan., 1935, 28, 9-12. 

The author discusses experimental studies 
on silicosis and silicotic fibrosis. When fine 
silica particles are inhaled many of them pass 
into the terminal air spaces of the lung, where 
they are phagocyted by the dust cells which 
lie on the walls of the alveoli. Phagocytes only 
ingest particles whose diameter is under 6 
microns; hence all larger dust particles are 
harmless. When the monocytes have taken up 
their load of dust particles, by means of their 
ameboid movement they pass through the al- 
veolar wall into the lungs. From here they pass 
into the superficial and deep lymph vessels, the 
final drainage point being the tracheobronchial 
lymph glands. Large numbers of dust laden 
monocytes thus pass into the tracheobronchial 
lymph glands in individuals exposed to dust, 
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producing the earliest occurrence of silicotic 
fibrosis. In the further development this fi- 
brosis interferes with the lymph drainage and 
the true silicotic nodule appears in the lung 
tissue. This process is difficult of explanation 
but it may be assumed that with complete 
blockage of the lymphatics the monocytes 
cannot escape with their load of silica; hence 
they accumulate in groups throughout the 
lung tissue, lose their ameboid movements, put 
out processes, and become the fixed connective 
tissue cells which form the fibrotic nodules, the 
characteristic lesions of silicosis. The solution 
of the silicosis problem is one of prevention. 


W. R. Brooksher. 


DuNHAM, KeENNON. Pulmonary emphysema, 
an important sequela of chronic lung lesions. 
South. M. F., Jan., 1935, 28, 32-34. 
Pulmonary emphysema is an almost con- 

stant sequel of all chronic lung lesions such as 

tuberculosis, chronic bronchitis, bronchiectasis 
and silicosis. It is frequently associated with 
chronic sinusitis. The underlying pathology is 
damage to the elastic tissue fibers, dilatation 
of the alveoli, followed by damage to the pul- 
monary vessels and pulmonary circulation. The 
diagnostic factors are fully discussed. Roent- 
genoscopy shows failure of compression of the 
lung, sharpness of the dome of the diaphragm 
and limitation of diaphragmatic movement. 
Stereoscopic roentgenograms are essential for 
a complete study.—W. R. Brooksher. 


Goopwin, T. CampsBett. Lipoid cell pneu- 
monia. 4m. F. Dis. Child., Aug., 1934, 8, 
309-326. 

Goodwin reports 2 cases of lipoid cell pneu- 
monia, the roentgen changes of which were re- 
ported previously by Pierson (Am. J. Roenrt- 
GENOLOGY & Rap. THERAPY, 1932, 27, 572). 
In the roentgenograms of these cases the den- 
sity of the consolidation varied in different 
parts of the lungs, in this respect being more 
like tuberculosis than lobar pneumonia. Some 
areas were so dense as to suggest calcification, 
while immediately adjacent parts of the lung 
were so little involved as to cast a shadow 
scarcely heavier than that of normal lungs. As 
one proceeded peripherally the density of the 
consolidation decreased. In lateral roentgeno- 
grams there was more involvement of the pos- 
terior than of the anterior part of the lung, a 
point of great importance. Particularly in the 
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extensive cases there was a distinctly ‘‘foreign 
body” type of distribution, with the right side 
more affected than the left, the upper more 
than the lower, and the posterior more than 
the anterior. This coincides with the fact that 
the greatest incidence of the condition occurs 
in debilitated infants lying constantly on their 
backs. Unlike tuberculous infection there was 
very little enlargement of the mediastinal 
glands, although a tremendous amount of pul- 
monary tissue was chronically affected. It is 
unusual, too, Goodwin says, to see accentua- 
tion of the bronchial shadows, particularly at 
the base, as so frequently occurs in interstitial 
pneumonia. Pleurisy does not occur if there is 
no acute pulmonary infection with the lipoid 
pneumonia, and in most cases not the slightest 
line of pleural thickening can be seen. Calcifi- 
cation may occur in the tubercle-like nodules 
scattered throughout the area of consolidation. 

A single roentgenogram is scarcely ever typi- 
cal enough to do more than suggest lipoid cell 
pneumonia. When, however, roentgenograms 
taken at intervals show little advance or re- 
gression of a lesion with the characteristics 
mentioned above, lipoid cell pneumonia must 
be seriously considered. This is particularly 
true in the absence of tuberculosis or of some 
other known infection. 

Goodwin tabulates the 25 cases reported in 
the literature, summarizing the histories, etc. 
He points out the fact that all the children, 
with one or two exceptions, had some serious 
illness. On analysis, he found three types of 
cases. 

The first and largest class was made up of 
cases of meningitis, tumor of the brain, con- 
genital cerebral defects and severe infections 
with coma or convulsions. In these the loss of 
consciousness and diminished cough reflex, as 
well as the supine position, favored the aspira- 
tion of foodstuffs or medicines taken into the 
mouth or regurgitated from the stomach. The 
second type of case was that of very small in- 
fants with debilitating disease causing such 
weakness as to make vigorous coughing im- 
possible. These babies, if not carefully provided 
for, lie on their backs, and inert non-irritating 
substances such as liquid petrolatum easily 
gravitate to the posterior part of the lung. In 
the third class vomiting was a most conspicu- 
ous feature due to complex causes or simply to 
improper feeding habits. 

The course of the disease in most of the cases 
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was determined by the conditions associated 
with it. Goodwin has observed a tendency to 
improve in his cases. The change was slow, and 
little difference could be observed from week to 
week. Scarring of the lung must remain for long 
periods of time after the oil itself has been 
phagocytosed and carried away. The rapid 
respirations gradually diminished and the 
cough slowly disappeared. Stunting of the 
growth has so often been associated with the 
active phase of lipoid cell pneumonia as to sug- 
gest it as part of the clinical picture. 

Goodwin describes the pathologic process in 
detail. In the differential diagnosis it must be 
separated from tuberculosis and other chronic 
pulmonary infections. It should be suspected 
in small debilitated infants who fail to gain and 
have a chronic cough or rapid respiration. The 
blood picture is usually normal, also the urine 
and physical examination indicates only that 
there is some sort of pulmonary consolidation 
present. The roentgenogram is of the greatest 
help. In it the consolidation is central, bilateral, 
more extensive on the right and apt to be pos- 
terior. The roentgen density is always more 
extensive than the amount of consolidation 
suspected from physical examination. The 
process is chronic, and roentgenograms taken 
weeks apart may show scarcely any difference 
in the appearance of the lungs. The presence 
of pleurisy and enlargement of the mediastinal 
glands favor tuberculosis. 

The treatment recommended is good nursing 
with frequent change of position and avoidance 
of infection of the upper respiratory tract. 
Goodwin suggests that it is unwise to use drops 
of oil in the nose of any small or weak infant, 
and also regards in the same way the use of 
liquid petrolatum as a cathartic in these babies. 
When cod-liver oil is poorly taken, he recom- 
mends the use of the more concentrated vita- 
min D preparations. Precautions should be 
taken in older children to prevent aspiration. 
Care in feeding and gavage must also be 
exercised. When children are inclined to vomit 
they should be placed on their side.—R. 8. 
Bromer. 


S. A., and LinpenBraTeEN, D. S. 
Anatomisch-réntgenologische Studien zur 
Frage von der Pericarditis exsudativa im 
friihen Kindesalter. (Some roentgenologic 
and anatomical studies of exudative peri- 
carditis in infants.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, June, 1934, 49, 598-012. 
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Among 5,000 post mortems in infants an 
exudative pericarditis was found in 167 (3.37 
per cent) and in only g of these was a correct 
ante-mortem diagnosis made. The authors car- 
ried out some investigations of the pericardial 
sac by injecting opaque medium into some of 
the corpses of 87 infants up to two years old; 
into others they injected dilute eosin to open 
up the pericardial sac and in a third group they 
sectioned the bodies according to Pirogow’s 
technique. They found that small quantities of 
fluid always collect at the base of the heart and 
may so render the shadow of the left border of 
the heart a straight line; larger quantities collect 
near the apex. Roentgenologically there were 
demonstrated small spaces like the pleural 
sinuses and others were found in the diaphrag- 
matic portion of the pericardium. For the roent- 
genologic recognition of exudate a change in 
the configuration of the heart shadow near its 
mid point is of great importance. Clinically the 
authors report 45 cases of exudative pericar- 
ditis, 40 of which were controlled at autopsy. 
In 18 cases the roentgen findings were of 
definite value, in 10 they were doubtful and in 
17 the roentgenograms were negative. Roent- 
gen diagnosis is made difficult by the coexist- 
ence of other lesions—pneumonia (63 per cent 
of the cases), pleurisy (65.8 per cent). The text 
should be consulted for further details of this 


study. Bs Leddy. 


Sr. Depic. Die proportionelle Aortenmessung 
in der Réntgenologie. (Proportional roent- 
genologic measurements of the aorta.) 
Fortschr. a. d. Geb. d. Roéntgenstrahlen, July, 
19345 50, 42-52. 

Proportional measurements of the aorta are 
of much greater clinical importance than simple 
measurements of its width. By means of this 
determination one can evaluate more accu- 
rately both normal and pathologic conditions 
and in cases with widening its degree can be 
stated. For the proportional measurements of 
the aorta the following are necessary: (1) 
A technically exact measurement of the aorta 
which can be obtained by two direct methods 

that of Holzknecht and Kreuzfuchs. The 
dimensions so obtained are used as the mean 
in other determinations. (2) The determination 
of the thorax-aorta ratio. As in normal cases, 
this is in the proportion of 10 to 1; in other 
words, the width of the aorta is 1/10 that of the 
lower thorax. One may therefore decide on the 
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basis of the width of the thorax whether the 
aorta in a given case is of normal or pathologic 
width. (3) The proportional determination of 
the width of the aorta is of great diagnostic 
importance. Widths not exceeding the normal 
by more than 25 per cent are of no clinical im- 
portance unless there are other definite reasons 
for considering disease is present. Widths not 
more than 30 per cent greater than normal are 
suspicious. Widths greater than this mean 
definite disease is present; its severity is in 
direct proportion to the proportional degree of 
aortic widening.—F. T. Leddy. 


Worscuitz, F., and von Herman, J. Der 
Verkalkungsprozess der Aorta im Ro6ntgen- 
spektralbilde. (The process of calcification 
of the aorta as seen in the roentgen spectro- 
gram.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
Sept., 1934, 50, 307-309. 


The roentgenogram of the: sclerotic aorta 
shows additive rings of calcium in which there 
is decreased interference of the fibers. By the 
the films it can be shown that precipitation of 
the sclerosing substance with its crystalline 
arrangement has an intercellular or inter- 
micellary character. The calcified center in 
spite of its nuclear content must be regarded 
as a single substance without any definite ar- 
rangement and thereby differ from concretions 
which form in the human body.—F. T. Leddy. 


Hoxst, L. Die Erweiterung des Pulmonalbo- 
gens im R6ntgenbilde (4 Falle von Aneu- 


rysma der Pulmonalarterie). (Widening of 


the pulmonary arch as seen roentgenologi- 
cally; four cases of aneurysm of the pul- 
monary artery.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, Oct., 1934, 50, 349-360. 


The causes of dilatation of the pulmonary 
arch are quite variable. It is caused by a 
widening of the root of the pulmonary artery 
or the conus pulmonalis (rarely by aneurysm 
of the ductus Botalli). The author discusses the 
various congenital and acquired conditions that 
may produce this dilatation, and takes up their 
clinical and roentgenologic symptomatology 
and differential diagnosis. Holst discusses this 
group of cases in which he had § of aneurysm 
of the pulmonary artery, one of which had 
autopsy control. The differential diagnosis is 
possible only by careful consideration of all the 
clinical and roentgenologic findings. Even then 
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it may not be possible to make it. For this 
reason Holst suggests that all possible cases be 


reported. Leddy. 


Zieracu, H. J. Untersuchungen iiber die Kon- 
stanz der réntgenographisch darstellbaren 
Bewegungen des Herzens. (Investigations of 
the constancy of the cardiac movements as 
seen roentgenologically.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, July, 1934, 50, 16-29. 


Kymographic studies of the movements of 
any region of the contour of the heart carried 
out on normal subjects on various days show 
that the observations remain constant in their 
extent and nature, if during exposure there is 
a minimum of inspiration. The presence of air 
in the stomach does not greatly interfere with 
the movements but forced respiration gives 
variable records of the movements. For this 
reason exposures, to be of value, should be 
made at the medium position of diaphragmatic 
movement. The best technical method for con- 
trolling this is to make screen examination just 
before the kymogram is made.—F. T. Leddy. 


Misske, B., and ScuOne, G. Das Herz im 
Roéntgenbilde bei Schilddriiseniiberfunktion. 
(Roentgenographic studies of the heart in 
thyroid hyperfunction.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, Aug., 1934, 50, 121-136. 
There is considerable difference of opinion 

in regard to the frequency of cardiac enlarge- 

ment and of the different sections of the heart 
in simple goiter and in thyreotoxic goiter. This 
difference may be explained by the facts that 
the goiters studied may have varied according 
to the districts from which the patients came, 
and that the various authors may interpret 
similar findings differently. To throw addi- 
tional light on the controversy, Misske and 

Schéne report a four-year study they made on 

136 patients with goiter, most of whom came 

from the same region. In this study 160 chest 

roentgenograms were taken. The cases were 
divided into ten groups: (1) the mesially situ- 
ated round heart, 4 cases; (2) the drop-shaped 

heart, 7 cases; (3) normal-shaped heart, 25 

cases; (4) the vertical heart contour, 24 cases; 

(5) preponderant left-sided hypertrophy and 

dilatation, 11 cases; (6) spherical form, g cases; 

(7) mitral configurations, 26 cases; (8) bilateral 

hypertrophy and dilatation, 16 cases; (9) 

hearts with accentuation of the pulmonary 

arch with otherwise normal findings, 4 cases, 
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and (10) auricular fibrillation with “coeur de 
boeuf,” 10 cases. All cases (with the exception 
of those in the last group) in whom the basal 
metabolic rate was higher than 50 per cent 
showed cardiac hypertrophy. This occurred in 
44.1 per cent of the cases. There seemed to be 
no relationship between the duration of the 
disease and the size of the heart, but there was 
a relationship between the dilatation and the 
intensity of the thyreotoxicosis and age. Ab- 
normal curvature of the pulmonary artery 
found in 36.03 per cent of the cases, especially 
in the “mitral” and “vertical” hearts, cannot 
be explained as an isolated dilatation of the 
right heart, but is an expression of cardiac 
hypoplasia. Dilatation of the superior vena 
cava seen in 25 per cent of the cases is not the 
result of stasis, nor substernal goiter, nor per- 
sistent thymus. Further there is no direct re- 
lationship between the enlargement of the vein 
and venous pressure which was increased in 
the majority of cases. It seems certain that in 
Basedow’s disease constitutional factors play 
a great rdle in changes in the circulation.— 


E. T. Leddy. 


Notte, F. A. Uber die Veranderung der Herz- 
form und -grosse unter der Einwirkung 
intrapulmonaler Drucksteigerung nach kar- 
diokymographischen Untersuchungen. (Das 
Kardiokymogramm im Valsalvaschen Ver- 
such.) (The changes in the size and shape of 
the heart as influenced by increases of intra- 
pulmonary pressure as shown by kymo- 
graphic examination. (The cardio-kymogram 
in the Valsalva experiment).) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, Sept., 1934, 50, 211- 
230. 

From his investigation Nolte concludes that: 
(1) Decrease in the size of the heart regularly 
follows an increase in intrathoracic pressure of 
at least 10 mm. Hg. Only in exceptional cases 
does it occur at a pressure of 35 mm. Hg. 
(2) This can be observed in either the sagittal 
kymogram or the first and second oblique di- 
ameter. (3) The decrease in size occurs simul- 
taneously in all sections of the heart: an iso- 
lated decrease in size of separate sections does 
not take place during increase of intrathoracic 
pressure. (4) The decrease in size is most 
marked around the apex of the heart. (5) The 
heart decreases in size usually at once during 
the first heart beat following the increase in 
intrapulmonary pressure. (6) In about one- 
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third of the cases this decrease in the size of 
the heart is preceded by a transitory increase 
during forced respiration which is explainable 
after the exclusion of other sources of error as 
due to a displacement by a forced emptying of 
the blood from the liver and lungs as a result 
of pressure produced by these organs. (7) With 
long-continued pressure of about 40-70 mm. 
Hg there occurs after maintenance of pressure 
after three to five seconds no further decrease 
in the size of the heart shadow. (8) Contrary to 
the views from observation by screen examina- 
tion and by graphic pulse registration that con- 
tinued pressure leads to heart stand-still the 
author observed even with vigorous forced 
breathing lasting up to twenty seconds con- 
stantly a definite pulsation at the margins of 
the heart. (g) Only with very great differences 
in pressure (20 and go mm. Hg) is there a de- 
pendence of the decrease in the size of the heart 
on the degree of pressure in so far as the heart 
becomes smaller more rapidly with increased 
pressure. (10) Immediately the normal intra- 
pulmonary pressure relationships are resumed, 
the blood streams from the congested veins 
into the heart, producing increased filling of it 
and an increase in its size. (11) Thisincrease 
in size occurs simultaneously in all sections of 
the heart. (12) Those changes in the size of the 
heart produced by the Valsalva technique and 
followed with the kymogram indicate that the 
decrease in the size of the heart during forced 
respiration is produced by decreased inflow 
into it produced by an increase of intrapulmo- 
nary pressure and affects both the right and 
left sides of the heart.—E. T. Leddy. 


Sapat, B. Zur Geschichte der Réntgenkymo- 
graphie und Ausarbeitung der Modifika- 
tionen der Methode. (The history of roentgen 
kymography and modifications of the 
method.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Sept., 1934, 50, 309-312. 

The author, of Warsaw, lays claim to pri- 
ority of publication on the subject of roentgen 
kymography because of a paper of his in July, 
igtt, and he insists that all methods in use at 
present are modifications of the fundamental 
principles he discussed.—E. T. Leddy. 


Wertz, G. A. Die Bewegungen des sagittalen 
Herz- und Aortenbildes bei der Atmung. 
(The movements of the sagittal heart and 
aortic shadows with respiration.) Fortschr. a. 


VoL. 35, No. 3 
d. Geb. d. Réntgenstrahlen, Aug., 1934, 50, 
153-161. 

There is considerable uncertainty about the 
movements of the heart caused by respiration. 
Holzknecht and Hofbauer stated that the 
heart is larger in inspiration and that the 
auricles are enlarged more than the ventricles. 
Other authors state that there is a decrease in 
size during inspiration. By means of surface 
kymography by the method of Stumpf these 
movements can be demonstrated objectively 
and by it it can be shown that during respira- 
tion two effects working opposite come into 
play: (1) The respiratory displacement of the 
heart makes the heart shadow smaller in in- 
spiration. There is an apparent change in the 
size of the heart which is proportional to the 
excursion of the diaphragm. (2) The respira- 
tory change in size of the heart is caused by 
changes in intrathoracic pressure which makes 
the heart shadow larger in inspiration. The in- 
crease in size of the heart is proportional to the 
variation in pressure. In some cases one and 
two balance each other so that no change in 
the sagittal shadow of the heart takes place. 
Whether the respiratory changes in size are 
greater in the auricle or ventricle is question- 
able. The descending aorta, the vena cava 
superior and the pulmonary arch are shifted 
laterally if the sagittal heart shadow becomes 
larger. All movements of respiratory changes 
in size follow absolutely synchronously. The 
pulsations of the heart during respiratory 
changes in size are large with small hearts (in 
expiration) and with large hearts small (in 
inspiration).—E. T. Leddy. 

ABDOMEN 
Patucyay, J. Wertigkeit und Auswertung 
funktioneller Symptome bei Neoplasmen der 

SpeiserOhre und des Magens. (The value and 

evaluation of functional symptoms in cases 

of neoplasm of the esophagus and stomach.) 

Fortschr. a. d. Geb. d. Réntgenstrahlen, July, 

1934, 50, 3 16. 

Before the introduction of studies of the 
relief of the mucosa of the gastrointestinal tract 
much weight was placed on functional signs in 
the diagnosis of organic disease but since then 
there has been a tendency to use morphologic 
changes almost exclusively for differential diag- 
nosis. Palugyay, on the other hand, feels that 
the screen examination by which the function 
of the various portions of the gastrointestinal 
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tract is best estimated is the most important 
factor in making diagnosis of organic con- 
ditions. The screen examination is therefore of 
greatest value and importance in the study of 
the esophagus and stomach. By it a diagnosis 
of early carcinoma of the esophagus is possible: 
differentiation of this lesion from other in- 
filtrations of the esophagus can be made. In the 
examination of the stomach, screen examina- 
tion allows a differentiation of intra- and extra- 
gastric conditions, antral carcinoma from gas- 
tritis and finally facilitates the diagnosis of 
malignant polypi of the stomach.—E. T. Leddy. 


ScHILLING, K. Uber die Kymographie des 
Magens. (Kymography of the stomach.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, July, 


1934 505 30-36. 


Schilling studied a rather large group of pa- 
tients by means of the technique of Stumpf. 
By this means it is possible to separate the 
more passive movement of the upper part of the 
stomach from the more active peristaltic move- 
ments of the lower part. Gastric peristalsis and 
gastric systole were found to be quite inde- 
pendent and different processes. In pathologic 
conditions the gastric kymogram shows changes 
in the movements of the stomach, such as seg- 
mental rigidity in ulcer and persisting rigidity 
in carcinoma. Schilling feels that the gastric 
kymogram is of definite diagnostic value as it 
can be utilized without loss of time or money. 


E. T. Leddy. 


Srumpr, P. Zur Kymographie des Magens. 
(Kymography of the stomach.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, July, 1934, 50, 
37-42. 

The graphic study of the movements of the 
stomach by the surface kymogram furnishes 
continuous representation of the complicated 
form and changes of movements at any instant 
as well as of the slow movements which cannot 
be seen by ordinary screen examination if the 
correct grid, a correct speed and correct illu- 
mination are used. The gastric kymogram 
shows: (1) the extent of the movement, that is, 
the distance between any two end-points; (2) 
the type of movement of separate points; (3) 
the difference in time of movement of neighbor- 
ing points (peristalsis). These characteristics 
of movement can be easily determined from the 
kymogram and show well-marked changes in 
pathologic conditions. In spite of the fact that 
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gastric kymography has certain limitations, it 
still is a valuable diagnostic means because of 
its low cost and simple technique.—F. T. 


Leddy. 


Martinorti, Giuseppe. Immagine illusorie di 
diverticoli del duodeno. (Pictures simulating 
diverticulum of the duodenum.) Radio/. med., 
Nov., 1934, 2/7, 1266-1286. 


Busi described a bend in the lower part of 
the duodenum to which roentgenologists have 
given his name; he also called attention to the 
possibility of opaque paste collecting at this 
angle and simulating diverticulum of the duo- 
denum. Palmieri said that this is particularly 
true when the angle lies in a sagittal plane and 
necessitates a roentgenogram in the lateral or 
oblique direction to demonstrate it. If, under 
these circumstances, an anteroposterior roent- 
genogram is taken the barium may collect in 
the angle and be visible while the angle itself 
is not, thus simulating diverticulum. The differ- 
ential diagnosis of true diverticulum is some- 
times possible as there is a small neck connect- 
ing the diverticulum with the lumen of the 
duodenum. But in cases of pseudodiverticulum 
from traction this differentiation is not possible. 

The author describes 6 cases of accumulation 
of contrast medium in an angle simulating di- 
verticulum. Some of them were at Busi’s angle, 
some at the lower angle of the duodenum and 
some at the duodenojejunal angle. In half of 
his cases the apparent diverticula were mul- 
tiple. He discusses the mechanism of produc- 
tion of these angles and concludes that they 
are frequently caused by traction from peri- 
visceritis. In such cases the passage through 
the duodenum is interfered with and there may 
be a considerable degree of stagnation in the 
stomach which does not occur in true divertic- 
ulitis. These pictures may show the existence 
of real and persistent dilatations of the kink 
which may be considered transition forms be- 
tween mere kink and true diverticulum. 

It requires very careful and repeated roent- 
gen examination to differentiate between true 
diverticulum and the superposition of the 
shadow of two parts of the duodenum at a 
bend.—Audrey G. Morgan. 


Los, Atrons. Die Ergebnisse nach Uberna- 
hung durchgebrochener Magen-Zwolffinger- 
darmgeschwiire im Rontgenbild. (The re- 
sults of suture of perforated gastric and 
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duodenal ulcer as seen roentgenologically.) 

Fortschr. a. d. Geb. d. Réntgenstrahlen, Oct., 

1934, 59, 317- 

Repeated roentgen examinations of a num- 
ber (26) of cases of perforated peptic ulcer 
treated by simple suture showed that the su- 
tured ulcer could no longer be demonstrated. 
Suturing may cause immediate changes in the 
form and position of the inner and outer walls 
of the stomach. Remote changes are less often 
seen and are deformities of the stomach at the 
site of the old ulcer. The diagnosis of gastritis, 
from changes seen in the walls, must be made 
with caution because the patient has no symp- 
toms. Healing of ulcer cannot be demonstrated 
on roentgenologic findings alone, but the diag- 
nosis must be made in conjunction with the 
clinical findings. The pathologic examination 
of Liitzeler deserves mention in this connection. 
The author feels that the only indication for a 
second operation is actual stenosis or the oc- 
currence of a second ulcer.—-F. T. Leddy. 


Pare, Rupo.r. Zur Frage der Magenschleim- 
hautatrophie im Roéntgenbild bei pernizidser 
Anamie. (Atrophy of the mucous membrane 
of the stomach as seen roentgenologically in 
pernicious anemia.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Oct., 1934, 50, 327-336. 


The author studied roentgenologically the 
atrophy of the gastric mucous membrane —a 
hitherto much neglected subject—in 45 pa- 
tients with pernicious anemia. The elasticity 
of the folds of the mucosa is more important 
than their caliber for this may vary with differ- 
ent factors such as the degree of filling of the 
stomach, the gastric tone, compression, position 
of the stomach in relation to the position of the 
patient, etc. The abnormal ease with which the 
folds may be obliterated, even with moderate 
filling and slight compression, indicates a deli- 
cate thin mucous membrane even when the 
folds do not appear unduly delicate. A widen- 
ing of the folds with the patient in the hori- 
zontal position over their size with the patient 
erect does not count against atrophy for the 
question of atrophy cannot be settled by roent- 
gen examination alone. Folds that could be 
obliterated with abnormal ease were demon- 
strated in half the cases of pernicious anemia 
and in one-fifth of control cases. ‘“‘Atrophic 
relief loss” (atrophisches Reliefschwund) de- 
scribed by Chaoul was not demonstrated in 
these cases and Pape thinks it occurs only in 
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atrophic-hyperplastic gastritis. Hyperplastic 
changes are seldom seen in pernicious anemia, 
but they were observed in 2 cases of gastric 
cancer with associated pernicious anemia. If 
hyperplastic gastritis precedes carcinoma (pri- 
mary gastritis) the observance of the hyper- 
plastic mucosal changes of pernicious anemia 
is very important. By such a control in a few 
cases an early diagnosis of cancer with per- 
nicious anemia can be made more often than 
has previously been possible.—F. T. Leddy. 


Gurzerr and Kunimann. Uber die Sympto- 
matik der Ulcera ventriculi an der grossen 
Kurvatur. (The symptomatology of ulcer on 
the greater curvature of the stomach.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, June, 
1934, 613 62 
According to the authors’ observations, gas- 

tric ulcer of the greater curvature has a charac- 

teristic roentgenologic symptom-complex. On 
the one hand, there is the cover or pack-fold 
symptoms (Deck- oder Packfaltensymptom) 
and their distinction from filling defects due to 
tumor, and on the other hand, the transverse 
folds of the rugae as symptoms of ulceration 
near the greater curvature, and the authors 
state that from the roentgen findings alone it is 
possible to make a differential diagnosis of be- 
nign ulcer of the greater curvature from other 
lesions such as carcinoma or adhesions which 
may produce a similar niche. They also discuss 
conditions leading to para-ulcerative changes 
in the greater and lesser curvature.—E. T. 


Leddy. 


LEITHAUSER, DANIEL J., and Canror, MEYER 
QO. Solitary intramural fibroma of the py- 
lorus. 7. Mich. M. Soc., Jan., 1935, 34, 15-17. 
The authors report in detail a case of solitary 

intramural fibroma of the pylorus, discussing 
the pathology and symptomatology. The roent- 
gen examination disclosed a persistent length- 
ening and narrowing of the pylorus without 
filling defect. Recognition of benign gastric 
tumors is most important. They should be 
suspected in any case in which the gastro- 
intestinal symptoms are not characteristic, es- 
pecially in the presence of indefinite roentgen 
findings.—W. R. Brooksher. 


KessLer, Emma. Das Magensarkom. (Sarcoma 
of the stomach.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, Sept., 1934, 50, 247-263. 
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One of the characteristics that may dis- 
tinguish a gastric sarcoma from a cancer is the 
fact that it (the sarcoma) usually occurs at an 
earlier age. Its localization also is different in 
that in one-third of the cases it occurs on the 
greater curvature. In one-fourth at the pylorus, 
and in one-fifth on the lesser curvature. Kessler 
points out that a diagnosis of gastric sarcoma 
cannot be made. She reviews the histories and 
histologic findings of reported cases. Extra- 
gastric tumors with extensive deformity of the 
wall of the stomach are easily recognizable as 
sarcomas. Lymphosarcoma and round cell sar- 
coma offer the greatest difficulty. A tentative 
diagnosis can be made in many cases with the 
assistance of the clinical findings. This paper 
has an extensive bibliography.—E. T. Leddy. 


Gritui, Apamo. Contributo allo studio clinico- 
radiologico dell’ ulcera peptica post-opera- 
toria. (Clinical and roentgen study of post- 
operative peptic ulcers.) Radiol. med., Dec., 
1934, 27, 13601-1384. 

Seventeen cases of postoperative peptic ulcer, 
11 of them verified by operation, are described 
and illustrated by roentgenograms. The diag- 
nosis was made by roentgen demonstration of 
a niche which is the only definitely reliable 
sign. None of the indirect signs are reliable. 
A number of cases are described in which mis- 
taken diagnoses were made on the basis of in- 
direct signs; the incorrectness of the diagnosis 
was shown by operation. The atonic appear- 
ance of the loop containing the anastomotic 
opening with disappearance of the mucous 
folds is not constant but changes with return of 
tonus of the loop. Schinz has recently described 
as a new indirect sign a total or segmental 
spasm of the transverse colon caused by in- 
flammation of the mesocolon near the ulcer; 
but this is not any more constant than the 
other indirect signs. 

The niche in postoperative peptic ulcer does 
not differ morphologically from that in gastric 
or duodenal ulcer. The appearance differs de- 
pending on whether it is looked at in profile or 
from in front; in the latter case the mucous 
folds converge toward it like arrows indicating 
the lesion. A small amount of paste should be 
used, distributed by graduated compression, 
so as to show the mucous membrane relief. 
A short exposure time should be used. The 
opaque shadow of a true niche persists on com- 
pression while that of a false niche disappears; 
however, false niches may persist for some 
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time and true ones may be transitory, so a 
very careful examination is necessary with re- 
peated roentgenograms. A niche which does 
not appear on a first examination may appear 
on another roentgenogram taken several days 
later.—Audrey G. Morgan. 


Marce E., and Hitter, Rosert I. 
Primary carcinoma of the jejunum. 4m. 7. 
Surg., Jan., 1935, 27, 121-125. 

Carcinomas of the small intestine are usually 
adenomatous in type, annular in distribution, 
and produce varying degrees of obstruction. 
Metastases and involvement of adjacent organs 
by direct extension occur relatively late. No 
positive diagnostic points are elicited and the 
symptoms are directly related to the degree of 
obstruction which is present. Roentgenological 
study determines the presence and location of 
the tumor. Repeated examinations to observe 
the passage of the opaque meal are necessary 
to visualize the lesion. The differential diag- 
nosis is fully discussed. The indicated treat- 
ment is by surgery. A case is reported in detail. 


W. R. Brooksher. 


VirGcitio, and Va.seccui, Ro- 
MEO. L’aspetto radiologico della mucosa del 
colon negli stati patologici. (The roentgen 
appearance of the mucosa of the colon in 
pathological conditions.) Radio/. med., Nov., 
1934, 2/7, 1213-1252. 

The modern method of examination of the 
colon by means of an enema with small 
amounts of contrast fluid has as its object to 
study the mucous membrane relief of the in- 
testine. It shows the importance of the folds 
of the mucous membrane as a factor in diges- 
tion. The relief is very unstable, changing with 
the varying phases of digestion and showing 
the autonomous movement of the mucous 
membrane. 

The changes which take place in the mucous 
membrane relief in acute and chronic inflam- 
mation, diverticulosis and diverticulitis, in- 
testinal polyposis, malignant tumors and steno- 
sis in general are described in detail and pro- 
fusely illustrated with roentgenograms. Such 
examinations show the extent, nature and to 
a certain extent the gravity of the lesions. In 
mild forms of colitis there may be no change 
in the mucous membrane relief. The enema 
also gives information in regard to the motor 
function of the colon which is shown by the 
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response of the walls of the colon to the stimu- 
lus of the enema. In atony the colon distends 
readily without causing any impulse to evacua- 
tion; there are few haustra. Evacuation is 
brought about almost completely by con- 
tracture of the abdominal muscles and vis a 
tergo. In hypertonia the colon is contracted, 
there are many deep haustra and sometimes 
spasms. The progress of the enema may at 
first be slow and difficult and it may then rise 
suddenly to the proximal colon or even to the 
cecum. Anomalies in the evacuation cf an 
enema may be due to incoordination between 
the nerves of the right and left halves of the 
colon. 

If evacuation of the enema is incomplete and 
it is impossible to obtain a good roentgenogram 
the method of small centered roentgenograms 
with graduated compression may prove success- 
ful. Examination with complete distention 
should also be made to supplement the study 
of mucous membrane relief.—Audrey G. Mor- 
gan. 


Piccinino, Guipo. Salto di Stierlin e tuber- 
colosi intestinale iperplastica. (Lack of con- 
trast filling of the cecum and ascending colon 
in hyperplastic tuberculosis of the intestines.) 
Radiol. med., Nov., 1934, 27, 1253-1266. 


Five cases of hyperplastic tuberculosis of the 
intestine are described and illustrated with 
roentgenograms. All of these have certain 
roentgen signs in common. In all the pathologi- 
cal lesions began in the last loop of the small 
intestine which was extremely deformed with 
varying degrees of stenosis and manifest signs 
of rigidity. The cecum and ascending colon 
were greatly constricted in all the cases, though 
to different degrees in the different ones. They 
looked as if they had been enveloped and com- 
pressed gradually by some force acting on them 
from outside. There was more or less compléte 
lack of filling; there was enough filling to show 
the mucous membrane outline which had lost 
its normal folds and instead showed an irregu- 
lar design, in some cases flaky. Here and there, 
there were some small extroflexions that looked 
like ulcer niches or intramural diverticula. 
While the contents passed through quite rap- 
idly there was no evidence of muscle contrac- 
tions but the appearance of rigidity. 

The two conditions from which this hyper- 
plastic tuberculosis must be differentiated are 
malignant tumor and chronic appendicitis. 


There were none of the clinical signs of tumor 


in any of these cases. In cancer the lumen of 


the intestine appears to be deformed rather 
than constricted, the lesion is more circum- 
scribed and the boundary between the normal 
and pathological parts is sharper. The mucous 
membrane design is completely lost or there 
are only a few irregular rigid folds. There is 
never the areolar or flaky appearance that 
there is in tuberculosis. 

The clinical signs of chronic appendicitis are 
more like those of hyperplastic tuberculosis and 
might even be confused with them. But the 
roentgen changes are strictly limited to the 
cecum, generally to its base and do not extend 
to the ascending colon; in the terminal loop 
of the ileum there are functional changes but 
not true anatomical changes. The mucous 
membrane folds are preserved but are turgid 
and thickened. A comparison of roentgeno- 
grams from cases of chronic appendicitis and 
hyperplastic tuberculosis clearly shows the dif- 
ferences.—Audrey G. Morgan. 

Davis, A.A. Hypertrophic intestinal tuber- 

culosis. Surg., Gynec. & Obst., May, 1933, 56, 


907-913. 


Tuberculosis of the intestine according to 
the “‘French”’ classification consists of (1) the 
ulcerating type or tuberculous enteritis; (2) the 
stenosing type; (3) the enteroperitoneal type; 
(4) the hypertrophic type. Types 1 and 2, being 
invariably secondary to phthisis in adults and 
forming the bulk of the intestinal cases in 
children, constitute the overwhelming majority 
of all cases of intestinal tuberculosis. 

The author describes 29 cases of the hyper- 
trophic types of tuberculosis of which all but 
3 were proximal to the hepatic flexure, these 3 
involving the sigmoid. In 1 case the jejunum 
was involved, a very unusual site of involve- 
ment by tuberculosis of the hypertrophic type. 
The average age was thirty years, which cor- 
responds closely to other series. It is a generally 
accepted view that hypertrophic tuberculosis 
is usually primary in the intestinal tract, 
particularly in children. Weber and Tante 
found the bovine variety of tubercle bacilli in 
25 of 28 cases of primary intestinal tuberculosis. 

Various symptoms are exhibited which re- 
sult from a subacute intestinal obstruction 
with intermittent attacks of intestinal colic. 
There is a tendency to constipation with very 
occasional attacks of diarrhea. The duration of 
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symptoms is usually over a long period of time. 
There is a palpable tumor in 65 per cent of the 
cases. Blood and slime are discharged from the 
rectum. 

Treatment of hypertrophic intestinal tuber- 
culosis, in contrast to the other three types, is 
surgical. Although some authors recommend re- 
section, Davis reports very gratifying results 
by merely an ileocolostomy.—7. H. Vastine. 


Beyut, A., and Hoist, Leorotp. Die Rént- 
gendiagnose der chronischen Appendizitis. 
(The roentgen diagnosis of chronic ap- 
pendicitis.) Fortschr a. d. Geb. d. Rontgen- 
strahlen, Oct., 1934, 50, 344-349- 

Every normal appendix can be filled with 
contrast medium. If it does not fill when a 
suitable technique is used this finding is pathog- 
nomonic of chronic appendicitis. An incom- 
pletely filled appendix is of some importance 
for the diagnosis of chronic appendicitis. A 
tender point in the region of the appendix, 
especially when it cannot be filled or is incom- 
pletely filled, is pathognomonic. A limitation 
of movement of the appendix, especially when 
other symptoms are present, means appendi- 
citis. Changes in the cecum and ileum are 
secondary indirect signs. A regular filling of the 
appendix without a tender point means a 
normal appendix. Changes in its shape without 
fixation and pain have no meaning. The authors 
feel that roentgen examination should be made 
in all suspected cases of appendicitis as it 
facilitates the diagnosis and gives valuable in- 
dications about the operative procedures to 


employ.—E. T. Leddy. 


OrronEL_o, Pierro. Visibilita radiologica della 
papilla di Vater in soggetto con nicchia 
duodenale. (Roentgen visibility of Vater’s 
papilla in a subject with duodenal niche.) 
Radiol. med., Jan., 1935, 22, 25-27. 

A case is described in which Vater’s papilla 
was visible in the roentgenogram of a patient 
who had a duodenal niche. From this and 2 
similar cases that he has observed and from 
experiments on dogs, the author concludes that 
at least some cases of ulcer of the duodenum 
may be caused by spasm of the sphincters of 
the common and pancreatic ducts, this spasm 
being demonstrated by visibility of Vater’s 
papilla in the roentgenogram. It will require 
further study to clear up more accurately the 
relation between peptic ulcer and visibility of 
Vater’s papilla.—Audrey G. Morgan. 
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Oucurerson, A. W., and J. C. 
The effect of peritoneal irritation on the 
emptying time of the gall bladder and stom- 
ach. Surg., Gynec. S Obst., June, 1933, 56, 
1013-1016, 

The authors determined the emptying time 
of the stomach and gallbladder following the 
intravenous administration of sodium tetra- 
iodophthalein, and the emptying time of the 
stomach following administration of barium. 
The peritoneum was traumatized by rubbing 
the ileum briskly with gauze or by cauterizing 
the appendix, and subsequent examination 
showed a definite delay in the emptying time 
of the stomach and gallbladder. Hughson 
found a similar delay in emptying of the 
stomach following peritoneal irritation and 
Birch and Boyden demonstrated a delay of the 
emptying time of the gallbladder following 
faradic stimulation of other. portions of the 
gastrointestinal tract. It is suggested that cer- 
tain types of gastric and gallbladder dysfunc- 
tion and stasis may be explained on the basis 
of these reflex pathways from disease else- 
where in the gastrointestinal tract.—¥. //. 
Vastine. 


Berner, F., and Meyruater, F. Roéntgeno- 
logischer Nachweis der Perforationswege von 
Leber- und Milzechinokokken. (The roent- 
genologic demonstration of the path of per- 
foration of ecchinococcus disease of the 
liver and spleen.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Oct., 1934, 50, 337-343- 
This is the report of a case of spontaneous 

perforation of an echinococcus cyst of the liver 
into the biliary tract with the passage of several 
cysts by bowel. With a fair degree of certainty 
the probable route of perforation could be 
demonstrated roentgenologically. Another case 
of spontaneous perforation of a cyst of the 
spleen into the left flexure of the colon is de- 
scribed in which the route of perforation was 
definitely shown roentgenologically. In a third 
case, operated on repeatedly for ecchinococcus 
disease of the liver, the diagnostic value of the 
kymogram was demonstrated.—F. T. Leddy. 


HartrunG, and WacuowskI, T. J. A 
modified technique for suspected gall bladder 
disease. [//inois M. F., Jan., 1935, 67, 71-76. 
Oral cholecystography followed by an opaque 

meal for the demonstration of possible second- 

ary signs is advocated as particularly valuable 
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where questionable cholecystographic findings 
are obtained. The method further permits the 
demonstration of pathology other than of the 
gallbladder which may be present simultane- 
ously, or which may be responsible for symp- 
toms simulating those of gallbladder disease. 
W. R. Brooksher. 


HeERSHENSON, Morris A. The differentiation 
of confusing shadows in cholecystography. 
Am. Ff. Digest. Dis. S Nutrition, Jan., 1935, 
7, 799-801. 

To produce cholecystograms of maximum 
diagnostic value, the gallbladder image must 
be placed away from interfering superimposed 
shadows. The author accomplishes this by 
shifting the roentgen tube as for stereoscopic 
films employing a shift about twice as great. 
The resulting films are viewed separately. Il- 
lustrative roentgenograms and diagrams are 
presented.—_W. R. Brooksher. 


Rarrorp, THeopore S. Epitheliomata of the 
lower rectum and anus. Surg., Gynec. S Obst., 
July, 1933, 57, 21-35. 

Anorectal epitheliomata constitute 3 to 4 
per cent of all rectal malignancies. The author 
reports on 10 cases; the average age at which 
they were first observed was 48.7 years, and 
8 of the 10 patients were females. The most com- 
mon premonitory symptoms were itching, pain, 
bleeding and a palpable mass. Diagnosis is 
made microscopically but differentiation must 
be made clinically from nonspecific ulcer, 
tuberculosis, eczema, fissures and_ fistulas, 
venereal warts and condylomata, melanomata, 
lymphangiomata, endometriomata of the recto- 
vaginal septum, old hemorrhoids and anomalies 
of the proctodeum and coccygeal vestiges. 

Regarding their location they may be classed 
as internal or external according to their origin 
from within or without the anal sphincter. 
Morphologically they may be classed as 
nodular or ulcerating. The nodular, indurating 
growth represented, in the majority of cases, a 
histological type characterized by cells growing 
throughout the subcutaneous and submucous 
tissues in a discrete, well-circumscribed manner 
but showing active mitoses. This is the more 
malignant type. The second was commonly 
composed of diffusely invading cells of a pure 
squamous type with few mitoses and many 
epithelial pearls. Metastases from anal epi- 
theliomata usually appear first in the inguinal 
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nodes, later involving the glands of the peri- 
rectal tissues, the mesorectum and the sacral 
glands. 

Treatment. Surgical extirpation, while re- 
moving the primary tumor, is frequently fol- 
lowed by reappearance of the growth or me- 
tastases to the inguinal nodes. Monod, of the 
Institut du Radium, in Paris, considers these 
tumors more radiosensitive than carcinomata 
of the rectum. Gordon-Watson, of London, 
compares the sensitivity of these tumors to 
that of epitheliomata of the tongue and re- 
ports optimism over the results of irradiation 
in a few personal cases. Binkley, of the 
Memorial Hospital, New York, advocates 
heavy external irradiation in preference to the 
interstitial method because of the severe re- 
action which not infrequently follows the latter. 
He feels that this, followed by excision, con- 
stitutes the most favorable mode of treatment. 
Lenz, at the Presbyterian Hospital, New York, 
advocates massive doses of radiation preopera- 
tively. Raiford, recommends external irradia- 
tion followed by radical excision.—7¥. H. 
Vastine. 


BoypEN, Epwarp A., and Futter, Atice H. 
Anatomy and physiology of the gallbladder 
in children; a cholecystographic study. 4m. 
F. Dis. Child., Sept., 1934, 48, 565-579. 
This study consists primarily of a Comparison 

of the evacuation of the gallbladder in children 

with the emptying of that viscus in young 
adults, and is the continuation of a preliminary 
study made several years ago. The method em- 
ployed was to visualize the gallbladder by the 
administration of tetraiodophenolphthalein, 
from 2 to 3 gm. in grape juice given in two 
successive doses the night before roentgen- 
ograms were to be made. The next morning 
after preliminary films were exposed, the pa- 
tient was given a glass of milk in which three 
egg yolks were stirred. Roentgenograms were 

then made, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 50, 

and 60 minutes after the ingestion of the food. 

No exposures were made after one hour. 
Forty-one children between the ages of six 

and eleven years were subjected to this tech- 

nique. Owing to difficulties of making roent- 
genograms of children of this age, only 28 of 
the series of 41 were available for statistical 
study. After the outlines of 400 of the gall- 
bladder shadows were transferred to tracing 
paper, the volume of the fundus, body and 


Abstracts of Roentgen and Radium Literature 425 


infundibulum was computed by means of a 
graphic method which Boyden described in a 
previous publication. 

Under the most favorable circumstances, the 
iodized bile outlined the cystic duct as early 
as eight minutes after the ingestion of food; 
in one patient, six minutes after the ingestion; 
and in another it was visible before food. This 
is consistent with previous findings, namely, 
that in young adults the soonest that bile from 
the gallbladder may be aspirated from the duo- 
denum is seven minutes after a glass of egg 
yolk has been swallowed. 

In these children it was possible to make 
lateral roentgenograms of the gallbladder. 
Krom both angles, anteroposterior and lateral, 
study of 8 cases indicated that in the prone 
position the gallbladder usually slopes forward 
(from above downward), forming an acute 
angle of less than 30° with the adjacent por- 
tion of the spine. The lateral views also showed 
that the infundibulum bends to the left (in 
passing upward) within the plane of the 
posteroinferior surface of the liver, but that it 
does not bend anteriorly or posteriorly. The 
neck of the bladder, however, bends both to 
the right and forward as it extends upward. 

The authors draw two conclusions from these 
observations: (1) that the computation of 
volumes made from the prone views are fre- 
quently based on foreshortened images and 
therefore provide an underestimate of ab- 
solute volume, and (2) that since the shape of 
the gallbladder in cross-section varies with 
the individual—being round in some patients 
and in others compressed either from side to 
side or anteroposteriorly—the absolute volume 
cannot be successfully computed in the absence 
of data concerning both diameters, but the 
rate of emptying is the same whichever view, 
lateral or prone, is being used for computation. 
This would tend to disprove the theory of emp- 
tying of the gallbladder by means of malform- 
ing agencies such as the pressure of food in the 
stomach or duodenum, or the peristaltic action 
of either organ, as has been recently advocated. 

In plotting the rate of emptying of the viscus 
in children, the authors found that in general 
the curves of emptying are much like those in 
adults, except that the initial volume was not 
so large. The principal period of discharge oc- 
curred within the first forty minutes after in- 
gestion of food. The “two minute pause”’ (a 
characteristic delay in emptying, between two 
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and four minutes after the meal) also occurred 
in children. Also, a reversal of the usual reac- 
tion to food was sometimes encountered, as 
instances of gallbladders that relaxed before 
contracting, thereby appearing temporarily 
larger in volume than before the egg yolk was 
ingested. Approximately 27 per cent of the 
contents of the gallbladder was discharged in 
the first eight minutes, 45 per cent after twelve 
minutes, 64 per cent after twenty minutes, 75 
per cent after thirty minutes and nearly 80 
per cent by the end of the first forty minutes. 
The two lowest readings occurred in children 
admitted to the hospital for treatment of 
icterus and obscure abdominal pain; a case of 
gastrointestinal disturbance gave the lowest 
reading at forty minutes in boys and a case of 
migraine gave the third lowest reading at the 
same time in girls. Conditions such as osteomye- 
litis, epilepsy, muscular weakness and traumatic 
conditions, apparently did not influence the 
emptying. 

In regard to sex it was found that a reversal 
of sex differences occurs in children as com- 
pared with young adults, owing to progressive 
slowing of the rate of discharge of the gall- 
bladder of boys as they pass from the period of 
childhood to youth. There was no significant 
change or difference in the emptying time of 
girls and women. The cause of the slowing of 
evacuation in boys is not obvious. It is be- 
lieved that these differences are to be inter- 
preted primarily on the basis of changes taking 
place in the upper portion of the intestinal 
tract.—R. S. Bromer. 


GYNECOLOGY AND OBSTETRICS 
BucHNeER, Epwarp F. Undistorted radiog- 
raphy in obstetrics. 7. Tennessee M. Ass., 
Jan., 1935, 28, 30-31. 
Lateral teleroentgenograms are advocated 
for diagnostic obstetrical roentgenography as a 
means of avoiding distortion. The most im- 


portant measurements may be taken direct 
from this film.—W. R. Brooksher. 


Upe, Water H., and Urner, Joun A. Roent- 
genologic diagnosis of placenta previa. Min- 
nesota Med., Jan., 1935, 78, 9-11. 

Report is made of the roentgenological study 
of 35 patients presenting abnormal uterine 
bleeding in the third trimester of pregnancy, 
of whom 14 showed roentgen evidence of 
placenta previa. In all cases there was cor- 
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roboration of roentgenological findings by 
clinical and, in some cases, by operative find- 
ings. In the technique employed not over 40 
c.c. of sodium iodide or other contrast solution 
is injected into the catheterized bladder, thus 
clearly defining its upper margin. The placental 
mass is identified by its relationship to the 
urinary bladder and other pelvic structures. 
Normally, the uterine body rests against the 
upper posterior side of the urinary bladder. 
With the technique employed, the normal soft- 
tissue space between the fetal cranial bones and 
the contrast medium scarcely exceeds I cm. in 
diameter, being demonstrated as a narrow band 
of tissue between the two landmarks. In 
placenta previa, however, the space is con- 
siderably wider and the placental mass will 
usually be defined in outline on the film. The 
fetal head must, of course, present in the lower 
uterine segment for the application of the 
method. An opinion may be expressed as to 
the presence of a central or a partial type of 
placenta previa by a consideration of the size 
and position of the placental mass and the na- 
ture of the displacement of the fetal head. 
Blood clots or the interposition of a foot or a 
hand may confuse the interpretation. For ac- 
curate diagnosis, the roentgen findings must 
therefore be corroborated by the clinical and 


physical data.—W. R. Brooksher. 


Bianp, P. Brooke, GoLpsTtEIN, LEopoLp, and 
Botton, W. Compound intra- 
uterine and extra-uterine (lithopedion) preg- 
nancy. Surg., Gynec. & Obst., May, 1933, 56, 
939-942. 

The subject of lithopedion is discussed and 

a case presented in which there was a combined 

intrauterine and extrauterine pregnancy. Pa- 

tients are often entirely unaware of any ab- 
normal abdominal condition, the extrauterine 
pregnancy (lithopedion) being discovered roent- 
genologically as an incidental finding. 
Kiichenmeister classifies calcified fetuses as 
(1) lithokelyphos, those in which the mem- 
branes and lymph undergo fatty degeneration 
and calcification with a resulting stone-like 
capsule about a degenerated fetus; (2) litho- 
kelyphopedion, in which the fetus and sac 
both show widespread infiltration with lime 
salts, and (3) lithopedion (stone child or 
lithotecnon), which includes in general all 
types of calcified fetuses and particularly those 
in which the fetus itself undergoes organization 


and massive calcification. A true lithopedion 
forms when the fetus escapes unattached into 
the peritoneal cavity with or without the en- 
veloping membranes. A compound pregnancy 
means the combination of an intrauterine gesta- 
tion associated with a long standing mummified 
or calcified fetus in the abdominal cavity. Not 
infrequently an intrauterine gestation com- 
mences synchronously with an extrauterine 
H. Vastine. 


one. 


GENITOURINARY SYSTEM 


Rose, D. K., Hamm, G., Moore, 
SHERWOOD, and Witson, Hucu M. Kidney 
pelves; normal variations in their shape and 
flow with possible pathological significance. 
Surg., Gynec. & Obst., July, 1933, 57, 1-14. 


It has long been recognized that anomalies 
of the kidneys or ureters predispose to disease. 
The authors have grouped borderline types of 
pelves which, while classified as normal might, 
in the process of emptying, permit either con- 
stant or temporary stasis of small amounts of 
urine, in all or in certain portions of the kidney 
pelvis, and which apparently predispose the 
organ to any of the pathological chances in 
which stasis is a recognized etiological factor. 
These pelves they have termed ‘“dysuric.” 
Forty-one cases of renal calculus were studied, 
in 33 of which a dysuric type of pelves was 
found. Of 33 nephralgic kidneys without other 
demonstrable cause for the pain, 31 showed 
varying degrees of dysuric pelves. In 43 cases 
with symptomatic nephroptosis, 2g showed 
dysuric types of pelves. In 11 cases of renal 
tuberculosis a dysuric type of pelves was found 
in g. Of 1o examples of idiopathic or essential 
hematuria, 7 had a dysuric type of pelves. This 
classification of dysuric and non-dysuric types 
of kidney pelves is one in which a rather large 


personal equation can possibly enter.—¥. H. 

Vastine. 

Henuine, R. B. Renal tuberculosis. Surg., 
Gynec. & Obst., August, 1933, 57, 231-241. 


It is estimated that 0.5 per cent of all opera- 
tions and 27 to 30 per cent of kidney operations 
are performed for renal tuberculosis. This is a 
disease of early adult life, more than half the 
cases occurring between the ages of twenty 
and forty. In the author’s series of 34 patients, 
bladder symptoms were present in 85.3 per 
cent, pain in the kidney region was a prominent 
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symptom in 76.5 per cent, cloudy urine in 50 
per cent, hematuria in 44 per cent and general 
symptoms in 35 per cent; tubercle bacilli were 
found in the urine in 47 per cent of the cases. 
A few pus cells in the urine of an individual be- 
tween twenty and forty years (excluding ve- 
nereal disease) should make one suspicious of 
renal tuberculosis. 

Diagnosis is based primarily upon the ir- 
regularity or filling defect in the pyelogram. 
In the author’s series of cases pyelograms were 
considered diagnostic in 82.3 per cent. There 
are two common types of advanced renal tu- 
berculosis which may ordinarily be diagnosed 
by the pyelogram. The first appears as a 
large, dilated, irregular kidney pelvis, and a 
megaloureter. This type usually has very poor 
renal function and is the end-result of a con- 
tinuously destructive process. The second type 
is characterized by shagginess and irregularity 
of the major and minor calyces, without much 
increase in the size of the kidney pelvis, often 
with calcifications in the kidney substance, and 
a small irregular beaded ureter. This latter 
group includes those cases which show a tend- 
ency toward healing, and usually have a better 
resistance to tuberculous infection. 

The author recommends retrograde bilateral 
pyelograms routinely if the ureters can be 
catheterized. Intravenous urograms are par- 
ticularly valuable in those cases in which it is 
impossible to catheterize one or both ureters. 
The function can be determined by this pro- 
cedure but it often fails entirely to outline the 
minor deformities in early cases and is there- 
fore of less value as a routine measure than 
retrograde pyelograms.—7. H. Vastine. 


T6ppner, Rupo.r. Die diagnostische Be- 
deutung des pyelovenésen Refluxes. (The 
diagnostic importance of the pyelovenous 
reflux.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Sept., 1934, 50, 281-286. 


Two cases are cited where the veins were 
demonstrated by retrograde pyelography. The 
observation of the pyelovenous reflux has no 
pathognomonic importance. It merely indicates 
an increased pressure in the kidney pelvis.—E. 


T. Leddy. 


Worscuitz, F., and von Herman, J. Fein- 
struktur-Angaben zur Harenstein-(Urat-) 
Bildung. (The study of the fine structure of 
urinary calculi (urate stones).) Fortschr. a. d. 
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Geb. d. Rontgenstrahlen, Sept., 1934, 50, 305 

307. 

The crystal structure of urate salts was in- 
vestigated by roentgenograms. These were 
made of polished surfaces of the globular stones 
in a tangential and radial direction. The roent- 
genograms showed that the crystal structure is 
a polycrystalline aggregate with the crystals 
arranged radially. The aggregation center of 
urinary calculi can be regarded as a geometric 
center of the axes of the coarse crystals which 
are deposited radially, and the highest tension 
occurring in this direction.—F. T. Leddy. 


KuTZMANN, Apo.tpu A. Diverticulum of the 
urinary bladder; an analysis of one hundred 
cases. Surg., Gynec. & Obst., May, 1933, 56, 
8938 goo. 

Diverticulum of the urinary bladder is the 
result of both congenital and acquired ana- 
tomical factors. They occur most frequently in 
men—g7 per cent—and they occur in 1.2 per 
cent of general urologic cases. Most cases were 
found in later life, g1 per cent of the author’s 
100 cases being in patients over fifty years of 
age. Microscopically the walls of the diverticula 
are composed of fibrous tissue with chronic in- 
flammation. A living epithelial membrane was 
present, with only occasional muscle fibers 
being seen. 

The causes are classified as true diverticula 
and false or incipient diverticulosis. The true 
diverticula are more commonly single and 
larger in size, exhibiting a definite orifice, hav- 
ing an anatomical sac-like structure, and situ- 
ated in the region of the ureters. The false or 
incipient diverticula are for the most part 
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cellular or shallow wide-mouthed depressions 
due to the protrusion outward of the epithelial 
lining between hypertrophied muscle bundles 
and are nearly always multiple and found 
throughout the bladder. 

There is no distinctive symptomatic syn- 
drome. The most frequent symptoms were fre- 
quency, difficulty, nocturia, dysuria, dribbling 
and burning with complete retention in about 
one-fourth of the cases. The outstanding symp- 
tomatology is the long duration. Diverticula 
are usually secondary to urinary retention. The 
retention was due to prostatism in 64 per cent 
of the author’s cases, median bar in 18 per 
cent, carcinoma in § per cent, urethral stricture 
in 3 per cent, and carcinoma of the bladder in 
2 per cent. Urinary calculi were present in 16 
of the 100 cases. 

Diagnosis of diverticula is by cystoscopy and 
roentgenograms. Opaque cystograms are made, 
following which it is often helpful to withdraw 
the opaque medium and introduce air into 
the bladder—pneumocystography. The true 
diverticula are seen as single or multiple, 
smoothly outlined, shadows projecting beyond 
the lumen of the vesicle wall. The false or in- 
cipient diverticulosis is seen on the cystogram 
as a rather extensive irregularity of the bladder 
which upon close inspection is seen to consist of 
innumerable small projections of varying sizes. 

Treatment consists in correction of the ob- 
structing factors, only such diverticula being 
individually treated as may be of the retention 
type, or of a large size. Correction of the ob- 
struction relieves the patient’s symptoms but 
there is no change in the size of the diverticulum 
proper.— 7. H. Vastine. 
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